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English  Arboricultural  Society 


THE  ANNUAL  GATHERING,   1901. 

The  Annual  Gathering  took  place  on  Tuesday,  August  13th, 
1901,  the  members  and  their  friends  assembling  at  the  Grand 
Hotel,  which  was  the  head-quarters  during  their  visit  to  Peter- 
borough. ]Most  of  the  members  travelled  in  saloon  carriages  by 
the  12-42  train  from  Newcastle,  which  called  at  other  stations  on 
the  Great  Northern  main  line,  and  arrived  at  Peterborough  at 
5-17  p.m.  For  the  first  time  members  were  granted  reduced  fares 
by  all  the  railway  companies,  though  at  first  declining  the  Secretary's 
request  for  the  concession.  The  local  arrangements  had  been 
made  by  the  Secretary,  with  the  assistance  of  Mr.  Charles 
Hankins,  the  local  Secretary,  and  the  latter  and  the  Assistant 
Secretary  were  early  on  the  scene  preparing  for  the  members' 
reception.  This  was  the  first  visit  of  the  Society  to  the  district, 
and  they  were  heartily  welcomed,  invitations  being  cordially 
extended  to  them  to  visit  Burghley  Park  (the  Marquis  of  Exeter's 
seat);  Messrs.  Miles'  Sawmills  at  Stamford;  Milton  Park  (the 
seat  of  George  C.  Wentworth,  Esq.,  J. P.,  mayor  of  Peterborough); 
the  Bedford  Purlieus,  on  the  Duke  of  Bedford's  Wansford  Estate; 
Elton  Hall  (the  Huntingdonshire  seat  of  Earl  Carysfort,  K.G.); 

1 


Orton  Hall  (the  seat  of  the  Marquis  of  Huntley);  Belvoir  Castle 
(the  Duke  of  Rutland's);  and  Denton  Hall  (Sir  Charles  Welby's). 
A  capital  little  local  guide,  with  historical  notes,  had  been  prepared 
by  Mr.  Hankins. 

Amongst  the  members  present  were  : — Mr.  John  Graham, 
Sacriston,  Past  President  ;  Mr.  John  Davidson,  Haydon  Bridge, 
Secretary  and  Treasurer  ;  Mr.  W.  Fell,  Hexham,  Mr.  J.  W.  Robson, 
Hexham,  Mr.  Joseph  S.  Gray,  York,  Mr.  George  Marshall,  God- 
aiming,  Professor  Fisher,  Cooper's  Hill,  Mr.  W.  B.  Havelock, 
Brocklesby,  Mr.  A.  T.  Gillanders,  Alnwick,  Vice-Presidents  :  Mr. 
John  Scott,  Stocksfield,  Mr.  George  Cooper,  Gateshead,  Mr.  W. 
A.  Herd,  Penrith,  Mr.  John  R.  Brown,  Altrincham,  and  Mrs. 
Brown,  Mr.  Charles  Hankins,  Wordwell,  Members  of  Council  ; 
Mr.  Fdward  Davidson,  Haydon  Bridge,  Assistant  Secretary  ; 
Principal  J.  Smith  Hill  and  Mrs.  Smith  Hill,  Aspatria  :  Mr- 
Joseph  Bowker,  Darlington  ;  Mr.  A.  Cameron,  Bury  St.  Edmunds; 
Mr.  J.  E.  Dalgleish,  Market  VVeighton  ;  Mr.  A.  C.  Forbes,  Calne  ; 
Mr.  W.  Garratt,  Derby  ;  Mr.  D.  C.  Legard,  Lincoln  ;  Mr.  Thomas 
Martin,  London  ;  Lieut.-Col.  \V.  H.  Pride,  Liverpool  ;  Mr.  W. 
White,  Darlington  ;  Mr.  Leslie  S.  Wood,  High  Wycombe  ;  James 
Alexander  Anderson,  Oaken  ;  Mr.  Nathaniel  Armstrong,  New- 
castle ;  Mr.  Thomas  Barningham,  Barnard  Castle  ;  Mr.  E.  J. 
Batchelor,  Harrogate  ;  Mr.  ^Villianl  Bird,  South  Shields  ;  Mr. 
John  A.  Caldecott,  Rugby  ;  Mr.  W.  Clough  and  Miss  Clough, 
Gateshead  ;  Mr.  John  Cosans,  South  Shields  ;  Captain  and  Mrs. 
Davidson,  Harrogate ;  Mr.  John  Ferguson,  Newcastle  ;  Mr.  S. 
Finn,  South  Shields  ;  Mr.  Alexander  Gillies,  Gateshead;  Mr.  N. 
Greenwood,  Newcastle  ;  Mr.  L.  H.  Gullachsen  and  L,  W.  GuU- 
achsen,  Newcastle ;  Mr.  T.  (iuthrie,  South  Shields;  Mr.  George 
Irving,  Corbridge  ;  Mr.  Percy  O.  Laidlaw,  Fourstones  ;  Mr.  [ohn 
W.  Laws  and  Mrs.  Laws,  Gateshead;  Mr.  E.  H.  Lincoln,  Sunder- 
land; Mr.  J.  C.  Maudlen  and  Mrs.  Maudlen,  Newcastle;  Mr.  J. 
Milthorpe,  Newcastle  ;  Mr.  James  Palliser,  P.lackhill  ;  Mr.  William 
Palliser,  Blackhill  ;  Mr.  George  Pearson,  Harrogate;  Mr.  Henry 
Po..lard,  South  Shields;   Mr.  C.  Richarrlson,  Stamford  ;   Mr.  E.   C. 


Richardson,  Stamford;  Mr.  C.  E.  Richardson,  Grantham;  Misses 
E.  A.  and  A.  C.  Scott,  Stocksfield;  Mr.  J.  M.  Smith,  South  Shields; 
Mr.  Ben.  Stocks,  Huddersfield  ;  Mr.  Wm.  Storie,  Tavistock  ;  Mr. 
R.  C.  Surtees  and  Mr.  John  Surtees,  Barrasford  ;  Mr.  John  Swales, 
South  Shields ;  Mr.  Arthur  Swallow  and  Mrs.  Swallow,  Rowley 
Regis;  Mr.  Atkin,  Newcastle;  Mr.  Nicholas  Temperley,  Gates- 
head ;  Mr.  Ward,  Tavistock ;  Mr.  G.  F.  Watt  and  Mrs.  Watt, 
Greenhithe,  and  Mr.  T.  G.  Whitmore,  Bury  St.  Edmunds. 

Letters  of  apology  were  read  from  Sir  Hugh  Beesor,  London, 
Major  Beadon,  Huddersfield,  Mr.  John  Maughan,  Jervaulx,  Mr. 
H.  J.  Elwes,  Cheltenham,  Mr.  W.  Forbes,  Masham,  Mr.  B.  Cowan, 
South  Shields,  and  Dr.  Young,  Whitley  Bay. 


ANNUAL    MEETING. 

The  Twentieth  Annual  General  Meeting  of  the  Society  was  held 
at  the  Grand  Hotel,  Peterborough,  on  Tuesday,  August  13th, 
1901.     Professor  Somerville,  the  President,  in  the  chair. 

The  Assistant  Secretary  (Mr.  Edward  Davidson)  read  the 
minutes  of  the  last  annual  meeting,  which  were  adopted. 

New  Members. 

The  Assistant  Secretary  read  the  following  list  of  candidates 
for  membership,  as  nominated  at  meetings  of  the  Council : — Mr. 
W.  Penrose  Atkinson,  Sheffield;  Mr.  J.  Whitton  Aris,  M.A.,  F.S.I., 
Towcester;  Mr.  Duncan  Andrew,  Hale;  Mr.  Arthur  Allbutt, 
Leeds;  Mr.  Thomas  Bond,  Durham;  Mr.  John  Bidgood,  BSc, 
Gateshead  ;  Mr.  T.  R.  Bolitho,  Hea  Moor ;  Mr.  Wm.  A.  Bowles, 
Adare ;  Mr.  Wm.  S.  Barfoot,  Flimwell ;  Mr.  Thos.  Ciichton, 
Alnwick ;  Mr.  F.  Chapman,  Wansford ;  Mr.  John  W.  Clayton, 
Bransby ;  Mr.  W.  Carradus,  Hornby,  Mr.  Wm.  R.  Clibran, 
Misses  Annie  and  Lucy  Clibran,  Altrincham  ;  Mr.  Thos.  I^. 
Clayton,   Broughton  ;    Mr.  T.   Alex.   Crombie,   Colesbnrne   P.  rk  ; 


Dr.  Fletcher,  Ottawa;  Mr.  Hugh  C.  Fairfax-Cholmeley,  Brandsby; 
Mr.  \V.  Graham,  Alnwick ;  Mr.  Robt.  Gray,  Northleach  ;  Sir 
Cameron  Gull,  Bart.,  Yattendon ;  Mr.  B.  Haswell,  Low  Fell;  Mr. 
Henry  Havelock,  Hexham;  Mr.  T.  W.  Hadfield,  Knutsford  ;  Mr. 
M.  Hilson,  Wimborne ;  Mr.  E.  Stafford  Howard,  C.B.,  Thorn- 
bury  R.S  O.;  Hon.  Gerald  Lascelles,  Lyndhurst  ;  Mr.  W.  H. 
More,  Harlech  ;  Mr.  M.  W.  Mortimer,  Bury  St.  Edmunds  :  Mr. 
r.  E.  Miln,  Darlington  ;  Mr.  W.  H.  Pain,  Bingham  ;  Mr.  Robert 
Purvis,  South  Shields  ;  Mr.  B.  Rowlands,  Masham  :  Mr.  E.  C. 
Richardson,  and  Mr.  C.  Richardson,  Stamford  ;  Mr.  E.  S.  Rodom, 
Leeds ;  Mr.  J.  P.  Robertson,  Bakewell ;  Mr.  C.  E.  Richardson, 
Grantliam  ;  Mr.  Thos.  Spencer,  Ross;  Mr.  Ed.  Slater,  Newcastle; 
Mr.  Geo.  Short,  Corbridge  ;  Mr.  Hugh  Lyle  Smith,  JP-,  D.L., 
Cliester;  Mr.  Jas.  Tomkinson,  JvLP.,  J. P.,  Tarfully  ;  Mr.  John 
Taylor,  Newcastle ;  Mr.  \Vm.  Tuppenney,  Hawkhurst  ;  Mr.  John 
Wood,  Brandsby,  Mr.  Herbert  Watney,  ]\LD.,  Pangbourne  :  Mr. 
L.  S.  Wood,  F.S.L,  High  Wycombe;  Mr.  John  White,  Doncaster; 
Mr.  Edward  S.  Wells,  and  Mr.  Hugh  Wells,  Hawkhurst. 

The  following  additional  nominations  were  handed  in  : — Mr. 
Hugh  R.  Brodie,  Thorncy;  Mr.  Arthur  Bown,  Harrogate;  Mr.  W. 
Davidson,  Port  Talbot ;  Mr.  Thos.  E.  Davidson,  South  Shields ; 
Mr.  \Vm.  Dixon,  Harrogate;  Mr.  P.  S.  FoUwell,  Alnwick  :  Mr. 
Alex.  Gillies,  J. P.,  Gateshead  ;  Mr.  Jas.  S.  Hyslop,  Middleton-in- 
Teesdale;  Mr.  Frank  Harris,  Stockport;  Mr.  Henry  Lee,  Chol- 
luondeley  Park;  Mr.  Edward  S.  Lee,  Hexham;  Mr.  Jas.  Martin, 
Knipton ;  Mr.  D.  N.  Royce,  Oakham  ;  Mr.  R.  B.  Shearburn, 
Snaith  ;  Mr.  Henry  Stokes,  Manchester;  Mr.  Robert  1'homson, 
Mr.  T.  G.  Whitmore,  Bury  St.  Edmunds ;  Mr.  J.  H.  Willcox, 
Haydon  Bridge ;  Mr.  Jas.  H.  Willans,  Staindroj) ;  Mr.  John 
Wilson,  South  Shields;  Mr.  R.  R.  Ward,  Tavistock;  Mr.  John 
Vayro,  Masham. 

On  the  motion  of  the  President,  seconded  by  Mr.  George 
Ross,  the  names  were  added  to  the  roll  of  members. 


Membership  and  Finance. 

The  Secretary  (Mr.  John  Davidson)  read  the  report  on  mem- 
bership as  follows  : — 

Total  number  of  members  at  beginning  of  year  -     478 
During  the  year  there  had  been  : 

Resignations       -             -             -             -  25 

Lapses    -             -             -             -            -  11 

Deaths    -             -             -             -             -  4 


40 


Elected  at  Council  IMeetings  -  -     53 

Elected  at  this  Meeting  -  -  -     22 


43S 


75 


The  membership  was  now   -  -  513 

Mr.  Davidson  expressed  sorrow  at  the  deaths  of  Dr.  Turnbull, 
of  South  Shields,  and  Mr.  James  Turner,  of  Gateshead,  two 
well-known  members  of  the  Society,  and  especial  regret  that  Dr. 
Turnbull  had  been  cut  off  in  his  youth. 

The  President:  I  am  sure  we  have  every  reason  to  congratulate 
ourselves  upon  the  strength  of  our  body  politic,  so  to  speak,  as  I 
understand  it  is  the  first  time  we  have  crossed  that  fateful  number 
of  half-a-thousand.  There  is  still  room  for  improvement,  and  I 
trust  the  next  few  years  will  see  a  large  addition  to  our  membership. 
As  you  will  have  noticed,  the  accession  of  membership  is  quite  a 
personal  matter,  and  members  who  are  full  of  enthusiasm  and 
gifted  with  an  eloquent  tongue,  can  do  more  to  increase  the  mem- 
bership than  others  who  are  not  so  enterprising,  and  allow  members 
to  come  in  rather  than  going  out  and  bringing  them  in.  We  do 
not  like  resignations  or  lapses,  but  we  have  this  to  console  ourselves 
with,  that  they  represent  as  a  general  rule  the  least  enthusiastic 
membership  of  the  Society.  If  they  did  not  allow  themselves  to 
lapse  or  resign,  they  would  be  more  enthusiastic  members,  and  the 
loss  is  particularly  theirs  more  than  the  Society's.     (Hear,  hear.) 


The  Secretary  also  presented  the  Statement  of  Accounts,  as 
follows  :  — 

Receipts. 


Cash  Balance  in  hand 

- 

- 

-  ^12 

2 

0 

Deposit  in  Bank 

- 

- 

96 

4 

II 

Advertisements 

- 

;^6 

15 

0 

Sale  of  Transactions  - 

- 

I 

8 

6 

Subcriptions — Life     - 

^31    10     0 

Ordinal)' 

134   13     0 

166 

-^ 

0 

T  ■;  1 

0 

6 

6 

^  /  4 

^282 

13 

_2 

Payments. 

Expenses  arranging  1900 

Meeting 

- 

-     ^12 

16 

4 

Postages,  Telegrams,  Rail 

way  Carriages, 

and 

Parcel 

Post 

- 

- 

21 

4 

2 

Us,e  of  Rooms  for  Council  Meetings,  and  Councillors' 
Expenses,  as  follows  :  — 

December  8th,  1900    -         ;^6   iS     2 
June  26th,  1901  -  7     9     7 


14     7     9 

Medals           -              -              -              -              -  -2140 

Reporter        -              -              -              -              -  -660 

Wreath  tbrwarded  to  Her  late  Majesty's  Funeral  -         5    11     6 

Photos,   in    Transactions         -             -             -  -          7    iS     o 

Printing  and  Stationery           -              -              -  "       55    iS     3 
Exjienses  arranging  1901  Meeting: — 

Mr.  Hankins   -              -         ^£2   13  5 

Mr.  Davidson               -             7     4  1 1 

9   18     4 

Secretary's  Salary       -              -              •              -  -       25     o     o 

Assistant  Secretary's  Salary    -              -              -  -        10   10     o 

Deposit  in  Bank  with  Interest            -     ;^ioo   lo  5 

Cash  in  hand              -              -              -              9   iS  8 


1 10     9      I 

£^^^   T3     5 


Mr.  W.  B.  Haveluck  :    What  is  the  Society  worth  ? 

The  Secretary:  ;£iio  9s.  id.,  and  there  are  arrears  of 
jCS^  ios.  od.,  which  would  make  it  ^166  19s.  id. 

Mr.  Ross  :   Is  the  greater  part  of  this  good  ? 

The  Secretary  :  Yes,  the  arrears  are  all  good. 

The  Chairman  :  I  do  not  know  that  the  Society  has  any  great 
right  to  hoard  its  funds,  and  I  think  they  might  expend  them  with 
advantage  to  the  members  in  essays,  and  other  ways.  I  should 
not  like  to  see  the  Society  getting  rich,  but  rather  getting  strong 
—  (hear,  hear) — and  I  think  it  will  go  towards  its  majority  all  the 
better  if  it  has  a  small  balance.  But  Tyneside  has  the  reputation 
of  being  very  canny,  and  they  like  up  there  to  add  a  little  bit  to 
show  they  are  getting  on.     (Laughter.) 

The  Balance  Sheet  was  adopted. 

Election  of  Officers. 

Mr.  Coroner  Graham  :  I  suppose  it  might  be  considered  bad 
form  on  the  retirement  of  your  President  to  find  fault  with  him, 
but  I  am  bound  to  do  it.  In  referring  to  Mr.  Davidson's  financial 
statement,  he  said  it  was  the  most  important  on  the  agenda.  I 
think  mine  is  more  important  than  "mere  bawbees."  (Laughter.) 
He  said  it  was  "canny"  to  take  care  of  the  siller,  and  we  do:  but 
I  do  think  the  way  to  become  a  strong  Society — and,  if  you  like, 
to  bring  in  the  siller  by  an  increased  number  of  members — is  to 
take  care  to  have  a  good  President.  (Hear,  hear.)  Now,  I  am 
sorry  to  say  that,  owing  to  the  illness  of  relatives,  Mr.  Cowan 
and  Mr.  Forbes  are  not  here,  while  Major  Beadon,  who  was  acting 
as  Chairman  last  year,  is  also  unavoidably  absent.  I  am  very 
sorry  they  are  not  here,  because  last  year  they  took  an  active  part 
in  this  question,  viz.,  Who  is  to  be  your  new  President?  (Hear, hear.) 
I  am,  as  it  were,  the  only  survivor  of  four  who  had  something  to  say 
on  that  occasion.  I  confess  to  feeling  tongue-tied,  and  that  you 
will  take  as  rather  extraordinary  for  me  under  any  circumstances 
— (laughter) — but  in  the  presence  of  a  gentleman  whose  name  I 


am  going  to  mention,  I  am  sure  you  would  agree  with  me  it 
would  be  again  bad  taste  for  me  to  say  a  quarter  of  what  was  said 
in  his  absence  last  year.  You  all  heard  it — at  anyrate  most  of 
you — and  you  all  acted  on  it,  and  if  the  gentleman  wants  to  know 
what  was  said  of  him,  he  can,  in  the  peaceful  retirement  of  his 
chambers  at  Cambridge,  when  smoking  his  evening  pipe,  refer  to 
the  Transactions,  page  338,  where  Mr.  Cowan  proposed,  and  page 
339,  where  the  Chairman  seconded  the  resolution,  and  read  a 
letter  from  the  gentleman  indicated  ;  and  then,  on  page  340,  there 
was  something  further  said  by  me,  which  in  the  ])resence  of  Professor 
Somerville  I  respectfully  decline  to  repeat — (laughter) — because 
I  don't  want  to  be  accused  of  flattering  him.  But  I  said  it  behind 
his  back,  and  I  maintain  it  to  his  face.  (Applause  and  laughter.) 
Next  year  is  an  important  year  with  us,  for  we  shall  attain  our 
majority  then.  It  is  a  year  in  which  the  President  will  commence, 
as  he  has  told  you,  with  more  than  500.  We  stood  very  well  with 
a  little  over  400,  but  500  is  something  more  to  be  proud  of — we 
shall  be  getting  to  a  thousand  presently.  You  made  a  most 
excellent  choice  last  year;  circumstances  have  prevented  the 
President  from  being  present  so  often  as  he  wished  ;  I  think  we 
should  give  him  an  opportunity  of  seeing  a  little  more  of  us  another 
year,  and  we  cannot  do  better,  if  he  will,  than  ask  him  to  take  the 
chair  another  year.  (Cheers.)  I  find  what  I  have  suggested 
meets  with  your  approval.  I  shall  formally  move  that  Professor 
Somerville  be  asked  to  take  the  chair  for  the  ensuing  year  as  your 
President.     (Applause.) 

Mr.  W.  P'ell:  I  have  much  pleasure  in  seconding  the  resolution. 
Although  circumstances  have  prevented  him  (the  President)  from 
being  with  us  as  often  as  he  and  we  should  have  liked,  he  lakes  a 
great  interest  in  the  Society,  and  in  forestry  especially.  I  had 
the  advantage  of  hearing  many  of  his  lectures  in  Hexham,  and 
have  seen  his  work,  and  the  results  of  it,  and  I  am  sure  if  we 
sought  the  length  and  breadth  of  the  land  we  could  not  find  a 
man  more  enthusiastic  or  more  zealous  in  his  profession,  or  one 
who  would  grace  the  office  of  President  more  than  Professor 
Somerville.  I  have  great  pleasure  in  seconding  the  resolution 
proposed  by  one  of  our  old  presidents,  Coroner  Graham.  (Applause) 

The  resolution  was  carried  by  acclamation. 


The  President,  rising  amid  cheers,  said  :  Well,  I  cannot  allow 
this  occasion  to  pass  without  sincerely  thanking  you  for  the  honour 
you  have  done  me.  I  will  yield  a  place  to  no  one  in  my  endeavour 
to  help  the  Society  ;  and  if  I  have  not  done  as  much  as  I  should 
have  liked  in  the  past,  I  trust  in  my  new  year  of  office  I  may  not 
only  have  the  opportunity  but  the  power  of  doing  a  great  deal  for 
the  Society.  I  am  sure  we  shall  make  a  great  effort  in  the  coming 
year  ;  and  the  increase  of  membership  we  had  intimated  to  us 
is,  I  think,  the  greatest  encouragement  to  us  that  we  should  keep 
on  the  steady  path  of  progress  we  have  entered  upon.  I  will  not 
detain  you  further  with  my  thanks,  but  ask  you  to  proceed  with 
business.     (Applause.) 

The  retiring  Vice-Presidents  are  Mr.  John  Balden,  of  Plexhara, 
and  Mr.  W.  Fell,  Hexham. 

Mr.  John  Davidson  :  I  propose  that  these  two  gentlemen  be 
re-elected.  They  have  been  connected  with  the  Society  from  the 
beginning,  and  we  cannot,  I  think,  do  otherwise  than  re-elect 
them. 

Mr.  J.  BowKER  (Darlington)  seconded,  and  it  was  unanimously 
carried. 

The  retiring  members  of  Council  w'ere  Mr.  J.  F.  Robinson, 
Burnopfield ;  Mr.  George  Ross,  Hexham ;  Dr.  Young,  South 
Shields ;  Mr.  T.  Bewick,  Darlington  ;  and  Mr.  John  Wilson, 
Darlington. 

The  Assistant  Secretary,  in  reply  to  a  request  for  their 
attendances,  said  Mr.  Ross  had  attended  both  meetings  in  the 
year,  but  none  of  the  other  retiring  members  attended  them. 

Mr.  T.  Barnixgham  :   I  propose  the  re-election  of  Mr.  Ross. 

Mr.  Cooper  seconded. 

Mr.  Gillanders  nominated  Mr.  Smith  Hill,  Principal  of 
Aspatria  Agricultural  College,  Cumberland. 

Mr.  W.  Herd  heartily  seconded. 

Mr.  Coroner  Graham  proposed  Mr.  D.  C.  Legard,  of  Lincoln. 
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Mr.  Havelock  seconded,  remarkinii  that  it  was  an  honoured 
name  in  Yorkshire. 

Mr.  Ross  proposed  the  re-election  of  Mr.  John  Wilson,  who 
took  a  great  interest  in  the  Society.  He  was  a  man  who  had  an 
ardent  love  of  arboriculture,  and  if  left  off  would  be  a  great  loss 
to  the  Society. 

Mr.  Corner  Graham  had  great  pleasure  in  seconding. 

Mr.  Fell  proposed  the  re-election  of  Mr.  T.  Bewick.  .  He  was 
the  only  forester  on  the  list,  and  although  he  had  not  attended 
the  meetings,  they  must  keep  the  forestry  to  the  front.  He  had 
also  done  much  for  the  Society. 

Mr.  BowKER  seconded. 

There  were  no  other  nominations,  and  Messrs.  George  Ross, 
Smith  Hill,  D.  C.  Legard,  John  Wilson  and  T.  Bewick  were 
therefore  elected. 

The  President  :  I  take  the  opportunity  of  cordially  proposing 
that  Mr.  Davidson,  our  Secretary  and  Treasurer,  be  asked  to 
continue  in  that  office.  Mr.  Davidson  has  seen  the  Society  grow 
up  from  its  infancy,  and  we  are  almost  inclined— as  well  as  others 
— to  identify  the  Arboricultural  Society  with  his  genial  self 
(Applause.) 

Mr.  C.  Hankins  :  I  have  great  pleasure  in  seconding. 

The  motion  was  carried  by  acclamation. 

Mr.  John  Davidson  :  I  beg  to  thank  you  \ery  much  for  having 
again  elected  me  to  this  office.  Certainly  I  was  at  the  birth  of 
the  Society,  and  it  is  not  very  likely  that  I  shall  be  at  the  death 
— (laughter) — because  it  has  signs  of  a  greater  life  than  I  shall 
ever  possess.  (Hear,  hear.)  I  know  a  friend  who  lived  up  in 
Cumberland,  who,  after  he  had  a  dozen  children,  and  the  thirteenth 
appeared,  .said  they  were  commencing  on  the  second  dozen. 
(Laughter.)  It  is  something  like  that  with  this  Society.  We 
have  got  the  500,  and  are  commencing  with  the  other  500. 
(Applause.)  I  think  the  numerical  strength  of  the  Society  places 
a  very  grave  responsibility  upon  us,  and  whether  we  shall  be  able 
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to  discliarge  it  effectually  or  not,  time  alone  will  tell.  But  with 
scientific  knowledge  and  enthusiasm  incorporated  into  the  Society, 
I  hope  it  will  go  forward  with  greater  strides  than  ever.  (Applause.) 

The  President  :  I  am  sure  we  are  all  very  grateful  to  Mr. 
Davidson  for  taking  the  office  for  another  year. 

Mr.  George  Marshall:  I  shall  have  great  pleasure  in  proposing 
the  re-appointment  of  Mr.  Davidson,  Jun.,  as  Assistant  Secretary. 
I  think  he  is  about  as  energetic  and  enthusiastic  a  worker  as  we 
could  possibly  have.  He  is  kindness  itself,  willing  to  do  a  good 
turn  to  everybody,  keeps  us  all  in  our  place,  and  very  ably 
seconds  the  work  his  father  carries  out.     (Applause.) 

Mr.  John'  Brown  :  I  have  great  pleasure  in  seconding.  Year 
by  year  Mr.  Edward  Davidson's  duties  increase,  and  we  are  getting 
to  know  him  better.  We  could  not  have  found  a  better  assistant, 
and  I  have  very  great  pleasure  in  seconding  the  motion. 

Mr.  Cooper  supported,  and  the  motion  was  carried  by 
acclamation. 

Mr.  Edward  Davidson,  in  returning  thanks,  said  he  should  do 
his  very  best  to  further  the  interests  of  the  Society.      (Hear,  hear.) 

Mr.  John  Balden  retired  from  the  post  of  Auditor,  and  on  the 
proposition  of  Mr.  H.-vvelock,  seconded  by  Mr.  Coroner  Graham, 
Mr.  Alderman  Clough  (Ex-Mayor  of  Gateshead,)  was  appointed 
Mr.  Cowan's  colleague. 

The  Local  Secretaries  were  re-elected,  Capt.  Davidson,  of 
Harrogate,  and  Mr.  D.  C.  Legard,  of  Lincoln,  being  added  to  the 
list. 

Mr.  Legard  said  he  should  be  glad  to  help  the  Society  in  any 
way  he  could,  for  he  had  learned  a  good  deal  about  forestry  from 
attending  their  meetings.  As  a  land-agent,  one  was  connected 
with  forestry,  and  he  was  greatly  impressed  with  the  importance 
of  a  knowledge  of  forestry. 

Professor  Fisher,  of  Cooper's  Hill,  Mr.  John  Maughan,  and  Mr. 
J.  S.  Gray  were  re-elected  Judges  of  Essays,  with  a  vote  of  thanks 
for  their  services. 
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Judges'  Report  on  the  Essays. 

The  report  of  the  Judges  on  the  following  Essays  was  read  by 
the  Assistant  Secretary  :  — 

I.— ROADS.      By  Arboricus. 

This  is  a  well  written  and  well  arranged  paper  on  the  laying  out  of  roads  ; 
and  as  without  good  roads  scarcely  any  forest  can  pay  a  proper  revenue,  a  good 
paper  of  this  nature  certainly  deserves  a  place  in  the  Proceedings  of  our  Society, 
and  in  my  opinion  a  silver  medal  may  be  awarded  for  it. 

W.    R.    FISHIER. 

I  consider  this  one  of  the  best  and  most  useful  essays  ever  offered  for  compet- 
ition. I  strongly  recommend  its  being  printed,  including  the  illustrations,  and 
a  silver  medal  being  awarded  ;  and  I  offer  £2  towards  the  cost  of  illustration. 

JOHN    MAUGHAN. 

I  unite  in  the  above  recommendations  for  the  award  of  a  silver  medal  for  the 
above  essay,  and  also  that  it  should  be  published  in  the  Society's  Transacttoiis. 

JOS.   S.   GRAY. 


II.— On  TIMBERS;  with  Photographs  of  about 
3^  in.  diameter. 

This  is  a  useful  account  of  the  structure  of  timbers,  though  not  quite 
sufficiently  complete.  The  photographs  are  excellent,  and  if  they  could  be 
reproduced  in  the  Proceedings,  it  would  be  desirable  to  do  so  ;  but  that  is 
clearly  a  question  of  available  funds.  I  believe  that  I  know  the  author  of  this 
paper,  and  would  therefore  rather  not  pronounce  as  to  any  reward  for  it,  but 
wish  to  leave  this  question  to  the  other  judges.  I  may  merely  remark  here 
that  he  is  already  in  possession  of  a  bronze  medal  of  the  Society. 

W.   R.   FISIIKR. 

In  my  opinion  this  essay  is  principally  of  value  on  account  of  tlie  excellent 
photographs  which  accompany  it.  I  recommend  silver  medal  and  publication, 
i.e.,  if  funds  will  allow  of  the  reproduction  of  the  photo-micrographs. 

J.   MAUGHAN. 

I  concur  with  the  opinion  of  Mr.  Maughan.  The  essay  might  well  have 
been  fuller  as  regards  the  uses  and  relative  values  of  English  timber  trees  ;  but 
the  excellent  photos  well  deserve  the  award  suggested. 

[OS.   S.   GRAY. 
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The  President  :  I  suppose  we  accept  the  Judges'  award,  and 
may  proceed  to  divulge  the  names  of  the  writers  of  Essays.  If  the 
quantity  is  small,  the  quality  has  been  super-excellent,  and  I  am 
sure  we  ought  to  be  very  grateful  to  the  writers  for  the  information 
given  to  the  Society.  I  beg  to  propose  that  the  Judges'  awards 
be  accepted  and  silver  medals  given,  and  the  names  divulged. 

Mr.  J.  S.  Gray,  in  seconding,  said  :  I  think  both  papers  are 
such  as  will  do  credit  to  the  Transactions  of  this  Arboricultural 
Society,  even  if  the  coming  year  it  receive  the  affix  "Royal,"  or 
any  other  designation.  The  paper  on  "Roads"  is  a  very  excellent 
one  indeed.  It  goes  very  fully  into  matters  concerning  their 
formation  and  construction,  and  also  gives  some  calculations  as  to 
the  approximate  cost.  As  to  the  essay  on  the  "Timber  Trees," 
its  value  consists  in  the  very  beautiful  photographs  by  which  it  is 
illustrated.  The  absence  of  that  practical  information  which  many 
foresters  would  wish  to  have  in  regard  to  the  various  timbers  which 
either  grow  indigenously  or  are  introduced  into  this  country,  do 
not  make  it  as  complete  as  could  be  wished,  but  if  the  Secretary 
can  publish  the  photographs  with  which  it  is  accompanied,  it  may 
help  many  foresters  in  distinguishing  the  various  timbers  with  which 
they  have  to  deal.  We  know  there  is  a  possibility  of  oak  antl 
chestnut  sometimes  being  substituted  for  one  another.  These 
photographs  will  show  the  points  of  difference,  and  I  have  great 
pleasure  in  seconding  the  motion. 

The  Assistant  Secretary  then  opened  the  envelopes  containing 
the  names,  the  essay  on  "Roads"  being  by  Mr.  J.  Price,  the  Estate 
Office,  High  Legh,  Knutsford,  Cheshire;  and  that  on  "Timbers" 
by  Mr.  Arthur  Deane,  Egham,  Surrey,  each  being  awarded  the 
Society's  silver  medal. 

Subjects  and  Prizes  for  Essays,   1901-2. 

The  President  :  We  leave  the  re-publication  to  the  Council, 
and  with  our  funds  and  the  excellent  offer  of  Mr.  Maughan,  I 
hope  we  shall  be  able  to  illustrate  the  articles.  (Hear,  hear.) 
We  shall  be  glad  to  have  suggestions  for  subjects,  other  than  the 
standard  objects,  for  another  year,  and  I  will,  with  your  permission, 
suggest  one  or  two  I  thought  of  coming  along  in  the  train.      One 
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subject  that  suggested  itself  to  me  was  "The  Natural  Regeneration 
of  Oak  and  Beech  Woods,"  and,  strange  to  say,  since  coming  into 
this  room  to-night,  I  have  seen  a  letter  from  a  member  of  this 
Society  suggesting  exactly  the  same  thing.  It  is  not  extraordinary, 
because  last  year  was  a  phenomenal  acorn  year ;  many  of  us  may 
have  seen  the  ground  covered  with  acorns,  and  absolutely  no  use 
for  this  great  crop  of  nature.  Such  crops  are  not  produced  year 
after  year,  and  ought  to  be  taken  advantage  of.  Then  we  might 
have  an  essay  on  ''The  Management  of  Young  Trees,  with  the 
view  of  rendering  them  suitable  for  planting  in  avenues,  streets, 
and  other  places."  This  occurred  to  my  mind  through  seeing  a 
great  deal  oi  unsuitable  material  of  different  trees  not  properly 
brought  up  in  the  nurseries,  and  never  likely  to  fulfil  their  purposes  ; 
and  especially  has  the  subject  been  impressed  upon  me  after  a 
visit  to  the  continent  recently.  What  we  want  is  long,  firm,  straight 
boles,  and  spreading  crowns,  to  afford  shade  in  these  sultry  sum 
mers  we  now  seem  to  be  having.  A  third  subject  is  "The  Relative 
Durability  of  British  Grown  Exotic  Trees."  I  make  this  suggestion 
because  lately  I  have  seen  an  example  of  the  wonderful  durability 
of  Weymouth  pine,  which,  grown  in  this  country,  and  used  in  a 
wooden  house  as  deals,  boards,  etc.,  after  twenty  years  is  as  sound 
as  ever  it  was.  Then  I  would  suggest  a  report  on  "The  Growth 
and  Freedom  from  Disease  in  this  Country  of  Larches  other  than 
the  common  European  Larch."  The  foreign  larch  has  done  great 
service  to  forestry  in  this  country,  but  is  not  quite  so  good  now  as 
it  has  been.  The  Japanese  larch  is  a  good  one.  Another  member 
suggested  this  to  me  to-night,  so  our  thoughts  are  evidently  running 
on  some  substitute  for  our  old  friend  Larix  Eiiropxa. 

Mr.  \V.  Herd:  I  should  like  to  see  a  treatise  on  "Does  Forestry 
Pay?"  A  good  many  of  us  are  not  able  to  answer  the  question 
very  satisfactorily,  but  there  are  some  who  could,  and  it  would  be 
very  useful. 

Col.  Pridp:  :   I  would  suggest,  "Does  Planting  Pay?" 

Mr.  J.  R.  Brown:  One  of  our  past  Presidents  said  it  did  i)ay 
and  we  should  be  only  covering  ground  already  gone  over.     I  do 
not  think  it  necessary  to  rc-0[)en   this  question,   the  answers  were 
so  fully  given  by  the  President. 
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Col.  Pride  :   In  what  year  ? 

Mr.  Brown  :  Our  Land  Agents'  Record  of  last  year. 

Mr.  Edward  Davidson  said  that  he  had  received  a  communi- 
cation from  Sir  Hugh  Beesor,  who  had  taken  the  trouble  to  worry 
out  a  good  deal  of  information  regarding  the  management  of  his 
own  woods,  and  Sir  Hugh  had  kindly  offered  this  information  for 
publication  in  the  Transactions.  Reliable  figures  placed  before 
the  members  in  this  way  would,  he  (Mr.  E.  Davidson)  thought,  be 
more  valuable  than  any  essay  on  the  subject. 

Mr.  Herd  :  If  it  is  coming  up  in  that  way,  I  withdraw  my 
suggestion. 

The  President:  A  certain  number  of  subjects  were  suggested 
last  year,  and  not  touch.ed  by  the  essayists.  For  instance,  one  was 
"Trees  and  Plants  on  the  East  Coast ;"  a  second,  "Does  Forestry 
Pay?"  a  third  on  "Willows,  with  Measurements  and  Values  taken  by 
Assistants  of  Woods  ;"  and  another  on  "The  Needs  of  Forestry.' 
This  would  make  a  fairly  good  list,  and  I  think  it  is  well  known 
that  the  Council  is  prepared  to  consider  any  essay,  whether  on  a 
subject  in  the  list  or  not.  The  suggestion  just  made  will  be  before 
the  Council,  and  we  always  welcome  concrete  facts,  because  experi- 
ence is  always  better  than  theories  evolved  out  of  the  writer's 
inner  consciousness.  With  regard  to  the  question  of  an  essay  on 
"Does  Forestry  Pay?"  I  think  we  ought  to  have  as  a  standard  subject 
questions  of  Forestry,  and  definite  statements.  The  more  we  can 
get  of  financial  statements,  showing  incomings  and  outgoings,  the 
better.  I  will  add  to  my  list  of  essays  for  the  consideration  of  the 
Council,  "The  Financial  Aspects  of  Forestry,  with  special  reference 
to  actual  cases."' 

Mr.  John  Davidson  :  With  reference  to  the  paper  wiiich  has 
been  suggested  by  our  President  on  the  training  of  trees  for  street 
planting,  if  you  have  five  minutes  to  spare  in  the  morning,  you  will 
find  some  of  the  finest  specimens  of  limes  in  Peterborough  where 
the  town  has  been  extended,  that  have  ever  come  under  my  notice 
I  do  not  think  I  ever  saw  nicer  trees,  or  trees  so  straight  and  clean, 
in  a  town.  I  think  probably  the  people  liave  been  anticipating 
our  visit  here,  or  a  paper  on  the  subject,  and  have  planted  these 
trees  as  an  object  lesson.     (Laughter  and  applause.) 
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Notice  of  Motion. 

Professor  Fisher  had  given  notice  to  move  : — - 

"That  Rule  Xlla  be  amended  to  allow  Patrons  to  be  elected 
who  have  not  served  as  Presidents  of  the  Society," 

The  President  said  the  matter  had  been  looked  into,  and  they 
had  come  to  the  conclusion  that  there  was  nothing  in  the  Rule  to 
prevent  the  election  of  patrons  who  had  not  served  the  otifice  of 
President.  Rule  XII^  said  that  retiring  Presidents  were  to 
become  patrons,  but  there  was  nothing  to  prevent  others  being 
added  to  the  list.     (Hear,  hear.) 

Next  Ye.\r's  Meeting. 

Mr.  Fell  suggested  that  the  Annual  Meeting  be  held  in  Ireland 
next  year.  They  were  formerly  twitted  with  the  fact  that  they 
confined  themselves  to  the  north.  They  had  redeemed  their 
character  in  this  respect,  and  had  come  south  enough  now,  and  he 
did  not  think  they  should  leave  Ireland  out.  He  thought  they 
should  take  in  Dublin,  Wicklow,  visiting  Bray,  Earl  Powerscourt's 
place,  and  go  south  to  Killarney.  They  would  find  many  inter- 
esting trees,  and  some  sections  of  the  prettiest  scenery  that  was  to 
be  found  in  the  United  Kingdom. 

Mr.  George  Marshall  agreed  to  some  extent,  but  he  did  not 
think  they  would  learn  so  much  in  Ireland  as  on  the  Continent. 
In  French  forests  the  grosser  timbers  were  better  managed  than  in 
England.  In  Ireland  the  woods,  too,  were  closed  at  the  beginning 
of  August,  and  no  one  was  allowed  to  go  in,  owing  to  the  i)reser- 
vation  of  woodcock.  He  suggested,  therefore,  that  a  Continental 
visit  be  considered  amongst  others. 

Mr.  Havelock  favoured  Mr.  Marshall's  suggestion,  and  said 
that  going  to  Ireland  would  be  following  in  the  footsteps  of  the 
Scottish  Arboricultural  Society.  (Laughter.)  Professor  Fisher 
knew  the  pine  forests  of  France,  and  could  helj)  them  if  they  went 
there. 

Mr.  Herd  suggested  Scotland,  taking  in  the  Balmoral  estate, 
where  they  would  see  good  forestry. 
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Mr.  Chas.  Hankins  thought  if  they  went  on  the  Continent,  to 
see  what  the  French  were  doing,  it  would  be  a  good  way  of 
celebrating  the  majority  of  the  Society.     (Hear,  hear.) 

Mr.  J.  R.  Brown  agreed  with  Mr.  Fell's  suggestion.  There 
was  a  good  deal  to  see  in  Ireland,  and  they  would  not  be  trenching 
on  what  the  Scottish  Society  had  been  doing.  If  they  went  to 
France  or  Germany,  they  could  not  practise  what  they  were  doing 
there;  it  had  been  tried,  and  proved  a  bitter  failure.  There  were 
many  foresters  present  who  could  teach  the  French  and  Germans. 
Their  way  would  never  do  here.  We  had  not  the  soil  or  the 
climate.  (Hear,  hear.)  He  proposed  Ireland  for  the  next 
meeting. 

Mr.  Clough  supported  the  suggestion  to  visit  Scotland,  but 
proposed  it  be  left  to  the  Council. 

Colonel  Pride  thought  the  Germans  ahead  of  the  French  in 
scientific  forestry.  But  why  not  confine  themselves  to  England? 
What  about  the  woods  of  Hampshire — they  had  not  visited  the 
New  Forest — making  Southampton  their  head  quarters  ? 

Capt.  Davidson  thought  they  would  not  be  doing  their  duty  as 
the  English  Arboricultural  Society  without  going  to  Ireland. 

Mr.  GiLLANDERS  did  not  like  to  disagree  with  Mr.  Fell,  Mr. 
Herd,  and  Capt.  Davidson,  but  as  a  forester  he  felt  he  wanted  to 
learn  something  when  he  went  out,  and  he  thought  they  could  not 
do  better  than  go  on  the  Continent.  The  Continental  methods 
were  rather  better  in  some  respects  than  ours,  and  they  could  not 
go  on  the  Continent  in  a  better  year  than  that  of  the  presidency 
of  Professor  Somerville. 

Professor  Smith  Hill  favoured  a  visit  to  the  Ardennes.  The 
opportunity  might  not  occur  in  after  years.  They  would  see  what 
was  going  on  there,  even  if  the  methods  were  not  applicable  to 
our  country. 

The  President  thought  they  might  leave  the  matter  to  the 
Council,  remembering  that  at  any  rate  they  must  keep  out  of  the 
tracks  of  the  Scottish  Society,  who  had  been  twice  to  Ireland, 
once  to  the  Continent,  and  were  next  year  going  to  Sweden. 

2 
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Papers  in  the  Transactions. 

Mr.  Coroner  Graham  proposed  a  vote  of  thanks  to  Professor 
Fisher,  Col.  Pride  and  Mr.  Gillanders,  for  the  excellent  papers 
they  contributed  to  the  Transactions  last  year. 

Mr.  J.  R.  Brown  seconded,  and  said  he  hoped  these  gentlemen 
would  contribute  future  papers,  for  last  year  they  were  very  inter- 
esting. 

The  motion  was  carried. 

Mr.  Gillanders  having  returned  thanks,  Colonel  Pride  also 
replied,  and  suggested  that  one  day  of  the  annual  meeting  should 
be  devoted  to  a  Conference,  the  Society  assembling  on  Monday 
instead  of  Tuesday  in  future.     (Hear,  hear). 


The  Society's  Badge. 

Mr.  J.  R.  Brown,  on  behalf  of  the  Badge  Committee,  said  they 
had  not  been  able  to  get  the  badges  ready  for  this  meeting. 

Mr.  J.  S.  Gray  proposed  that  the  matter  be  referred  back  to  the 
Council  to  report  to  a  future  meeting. 

Mr.  George  Cooper  seconded. 

Colonel  Pride  thought  a  sprig  of  oak  far  more  suitable  than  a 
metal  badge. 

The  matter  was  referred  back  to  Council. 


The  Society's  Title. 

Mr.  Fell  said  that  with  regard  to  the  title  of  the  Society,  he 
still  thought  the  "  Royal "  most  applicable,  and  he  suggested  a 
small  committee  to  consider  the  matter. 

The  Chairman  :   I  think  it  is  a  matter  for  the  Council. 

On  the  |jro]josition  of  Mr.  Gray,  seconded  by  Mr.  G.  F.  Watt, 
a  hearty  vote  of  thanks  was  accorded  tiie  President,  and  llie 
meeting  closed  at  lo  20. 
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WEDNESDAY,  August  14TH. 
VISIT   TO    STAMFORD   AND    BURGHLEY   PARK. 

.  On  Wednesday  we  were  up  betimes,  and  before  breakfast  some 
of  the  members  visited  Peterborough  Cathedral,  famous  for  its 
magnificent  west  front,  which  Ruskin  described  as  "the  finest 
portico  in  Europe;"  others  inspecting  the  straight-stemmed,  good- 
topped  limes  planted  by  the  Corporation  in  the  Bishop's  Road  and 
Bridge  Street.  At  9-28  we  left  the  Great  Northern  Station  by 
Midland  Railway  saloon  carriages  for  Stamford,  where  Messrs. 
George  and  Charles  Miles'  sawmills  and  timber  yards  were 
inspected.  The  machinery  here  is  of  the  most  up-to-date  labour- 
saving  description,  much  of  it  being  designed  by  the  firm  to  suit 
their  requirements,  and  it  is  driven  by  a  2ooh.p.  steam  engine  by 
Marshall  of  Gainsborough,  the  w'ater  tube  boiler  being  specially 
adapted  for  burning  sawdust,  refuse  chips,  Szc,  no  coal  being 
used.  There  were  some  fine  timbers  in  the  yard,  from  which 
there  is  a  siding  on  to  the  lines  of  the  Midland,  Great  Northern, 
and  London  and  North  Western  lines,  with  a  steam  crane  for 
loading  and  unloading  the  trucks.  The  timbers  in  the  yard  are 
moved  by  a  hand  derrick  crane,  while  a  steam  travelling  crane 
carried  the  logs  from  the  yard  in  to  the  mill.  Timber  in  all  sizes 
is  turned  out  at  the  mill,  but  the  greatest  interest,  perhaps,  centered 
in  the  process  of  turning  out  the  wood  paving  blocks,  which  are 
sent  by  Messrs.  Miles  in  large  quantities  to  the  Corporations  of 
the  chief  cities  in  the  kingdom.  The  blocks,  or  bricks,  are  made 
in  sections  of  15  pieces,  very  truly  cut,  and  held  together  by  pieces 
of  hoop  iron,  a  special  machine  making  the  grooves  in  which  it  is 
inserted.  When  made,  the  bricks  are  pressed  in  another  machine 
of  Messrs.  Miles'  make,  and  are  then  placed  for  pickling  in  a  large 
iron  crate  which  is  lifted  in  to  the  creosoting  tank  by  a  steam  crane 
in  the  yard,  from  which  they  are  straightway  loaded.  Ransom's 
horizontal  Ian  saw  was  another  object  of  interest  in  the  mill. 
It  cuts  the  timber  to  any  required  thickness,  and  can  go  through  a 
length  of  50  feet.  It  takes  a  tremendous  lot  of  power  to  drive  it 
Another  useful  horizontal  saw  in  use  is  by  Robinsons,  of  Roch- 
dale.     An    .American    patent   hoe   saw   is    an    ingenious   one,  the 
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teeth  being  removable,  and  when  worn,  being  replaced  by  new 
ones,  so  that  the  diameter  is  never  reduced.  In  the  turning  shop, 
mangle  rollers,  fork  shafts,  chairs,  &c.,  are  turned  out  in  great 
variety.  Outside  the  mill  is  a  steam  reciprocating  cross  cut,  which 
cuts  the  timbers  to  any  length  required,  it  then  being  removed  by 
a  steam  table  on  rails.  A  time  checker  made  by  Llewellens 
Machine  Co.,  Bristol,  registers  every  quarter  of  an  hour,  and 
automatically  checks  the  time  of  the  eighty  men  employed.  In  the 
yard  Messrs.  Miles  have  some  fine  oak,  ash,  elm,  and  beech 
timber.  They  use  every  kind  of  English  timber,  elm,  perhaps, 
being  the  most  common. 


BURGH  LEY    PARK. 

Lieut.-Col.  White,  representing  the  Marquis  of  Exeter,  and  Mr, 
E.  C.  Richardson,  of  the  firm  of  Messrs.  Richardson  and  Son, 
timber  surveyors,  met  the  party  on  their  arrival  at  Stamford,  and 
on  leaving  Messrs.  Miles',  we  were  driven  to  Burghley  Park,  passing 
through  the  gateway  "with  armorial  bearings  stately,"  referred  to 
by  Tennyson  in  "The  Lord  of  Burleigh."  The  park  is  seven 
miles  in  circumference,  two  miles  and  a  half  in  length,  and  about 
one  mile  and  a  half  wide.  It  contains  about  1500  acres,  and  is 
divided  into  three  portions  :  the  u[)per,  used  as  a  deer  park ;  the 
middle,  for  grazing  ;  and  the  lower,  which  is  open  to  the  public,  is 
famous  for  its  fine  timber. 

An  oak  of  the  Pedimculata  variety  was  first  shown  by  Mr. 
Meeritt,  who  has  charge  of  the  park.  It  has  been  damaged,  like 
other  trees  in  the  park,  by  recent  gales,  but  it  is  a  noble  specimen, 
and  contains  400  cubic  feet  of  timber,  362  feet  in  the  butt,  being 
27  feet  long,  and  measuring  47  inches  quarter  girth  under  the  bark 
at  5  feet.  Near  by  is  "The  King  Tree,"  another  oak,  with  a 
splendid  straight,  clean  bole,  though  a  rather  thin  top.  It  contains 
442  cubic  feet,  372  in  the  butt,  and  is  41  inches  quarter  girth 
under  the  bark. 

A  discussion  taking  place  on  the  price  of  oak,  Mr.  Richardson 
supplied  the  following  particulars  of  sales  his  firm  has  conducted, 
by  which  it  will  be  seen  that  ;^8i  has  been  made  for  a  tree  at 
Burgliley  Park  : — 
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Wetnworth  Wodehotise :  £\\o,  £-]).,  ^51,  £41,  £^0,  ^34, 
two  at  ^30  each,  £2(),  four  at  £2"]  each,  three  at  £2^  each, 
three  at  £21  each,  and  one  at  ;!{^2o. 

Welbeck:   7^100,  ^60,  £i,o. 

Shudy  Camps,  Cambs:  ^^84,  ^30,  ^28,  ^27,  ^25,  ^22. 

Biirghley  Park:  £'&\,  £Zo,  £12,  £66,  £6^,  two  at  £61  each, 
;^5o.  ^44,  p^34.  two  at  ^^32  each,  ^26,  ^^25,  ^^24,  three  at 
^22,  and  one  at  £21. 

Burghky  Park:  £16,  £61,  £57,  two  at  ^46,  ^43,  ^42, 
^39.  ^37'  ;^34.  three  at  ;^32  each,  two  at  ^^31  each,  ^29, 
;^28,  two  at  £2^,  and  one  at  ;i^2i. 

Burghky  Park:  £-ji,  £70,  ;^6o,  two  at  ^^48  each,  ^41,  ^39, 
£32,  and  ^31. 

IVenhvorth  Wodehouse:  £^0,  ^47,  ^^44,  ;;^42,  ^^39,  ^38, 
£2,6,  two  at  £2,S,  £ZZ^  two  at  ^^32,  four  at  ^31,  five  at  ^^30, 
^28,  ^27,  two  at  ;i^26,  three  at  ^^25,  ^24,  three  at  ^23,  six  at 
;^22,  two  at  ;i^2i,  and  three  at  ;^2o. 

Burghky  Park:  ^42,  ^40,  ^^35,  two  at  ^29,  ^27,  ^26, 
;^25,  £2A„  two  at  ^23,  ^21,  and  ^20. 

One  of  the  most  interesting  objects  in  the  park  is  a  lime  on  the 
west  side  of  Burghley  House,  planted  by  Queen  Elizabeth.  Nine- 
teen years  ago  it  was  a  victim  to  the  ravages  of  a  storm,  but  out  of 
its  trunk  new  wood  has  sprung,  and  it  has  now  a  profusion  of 
foliage.  An  oak  planted  by  Queen  Victoria,  on  the  south  side, 
was  also  pointed  out.  The  Prince  Consort  planted  one  at  the 
same  time,  but  it  did  not  thrive,  though  another  has  since  taken 
its  place,  and  close  to  it  is  a  young  tree  planted  by  the  late  Duke 
of  Clarence. 

The  Elizabethan  mansion  was  built  in  1578,  by  Lord  Treasurer 
Burghley,  and  is  admittedly  one  of  the  noblest  ancestral  homes  in 
England.  In  the  courtyard  there  is  one  of  the  finest  horse 
chestnuts  to  be  found  in  the  kingdom,  having  a  diameter  to  the 
spread  of  its  branches  of  25  yds.,  while  it  is  13  ft.  2  in.  in  circum- 
ference. (It  seldom  exceeds  12  ft.)  The  house  is  famous  for  its 
painted  ceilings  by  Verrio,  for  its  fine  specimens  of  Grinling 
Gibbons'  carving,    and  for   its  paintings  by  Carlo  Dolei,  Andrea 
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Sacchi,  Liberi,  Guido,  Vandyck,  and  other  famous  artists.  The 
spade  used  by  Queen  Victoria  in  planting  the  oak  on  the  south 
side,  in  1846,  was  also  shown  to  the  visitors,  who,  having  been 
conducted  through  the  magnificent  apartments,  passed  over  the 
lawn,  through  ash  and  larch  and  other  trees,  to  the  lake,  where 

"  the  willows  dip 
Their  pendant  boughs,  stooping  as  if  to  drink." 

Luncheon  was  served  in  the  Orange  Court,  by  Mr.  Moyes,  of 
the  Stamford  Hotel,  and  by  permission  of  Lord  Exeter,  Professor 
Somerville  presiding. 

The  President,  in  the  course  of  a  few  remarks,  spoke  in  terms 
of  eulogy  of  the  way  the  arrangements  had  been  carried  out  for 
the  outing  that  day,  and  the.  great  kindness  and  courtesy  of  Mr. 
Charles  Miles  in  allowing  the  members  to  view  his  works,  which 
they  would  all  acknowledge  formed  one  of  the  finest  wood-working 
establishments  in  the  world.  (Applause.)  It  was  a  great  pleasure 
to  find  they  had  in  the  centre  of  England  a  factory  fitted  up  with 
all  the  appliances  science,  skill  and  capital  could  bring  to  bear 
upon  it,  and  managed  under  the  most  approved  and  modern 
methods.  They  had  seen  machinery  of  the  most  delicate,  intricate, 
and  serviceable  character,  and  they  had  seen  timber  converted  to 
the  most  useful  purposes.  On  behalf  of  the  Society  he  wished  to 
thank  Mr.  Miles  for  his  kindness.  Then  they  came  on  to  this 
lordly  treasure-house,  so  full  of  historical  and  artistic  interest. 
They  had  seen  one  of  the  finest  of  English  country  seats,  and  they 
had  been  allowed  access  to  all  that  it  contained,  while  they  had 
also  been  received  in  the  true  spirit  of  English  hospitality. 
(Applause.)  He  would  ask  the  company  to  tender  their  thanks 
to  the  Marquis  of  Exeter  and  also  to  their  kind  friend  and  guide, 
Lieut. -Col.  White.     (Ai)plause.) 

The  healths  of  Lord  Exeter,  Lieut. -Col.  White,  and  Mr.  C. 
Miles  were  heartily  drunk. 

Mr.  Miles  said  he  was  very  pleased  to  meet  such  a  distinguished 
company  to  look  over  his  works,  and  he  hoped  the  visit  had  been 
instructive  to  all.  It  had  always  been  his  endeavour  to  make  the 
best   use  of  the  timber  with   the   means  at   his  disposal,  and  to 
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promote  the  best  interests  of  the  industry  in  which  the  firm  was 
engaged.     (Applause.) 

Lieut, -Col.  White  said,  on  behalf  of  Lord  Exeter,  he  had  to 
tender  to  the  Society  a  very  hearty  welcome.  His  Lordship 
wished  him  to  say  it  was  a  matter  of  regret  that  he  was  unable  to 
be  with  them  that  day.  As  they  were  aware,  the  12th  of  August 
was  on  Monday,  and  as  a  votary  of  the  sport  of  grouse  shooting  his 
Lordship  had  gone  north.  He  (Col.  White)  had  therefore  been 
asked  to  represent  his  Lordship  on  that  occasion,  and  he  hoped 
the  members  of  the  Society  would  take  away  with  them  pleasant 
memories  of  Burghley.  (Applause.)  He  was  pleased  to  find  they 
had  been  delighted  with  the  visit  to  the  mansion  and  the  inspection 
of  its  beauties  and  treasures.  The  house  contained  much  to  interest 
everybody,  and  particularly  the  ladies.     (Applause.) 

Mr.  Coroner  Graham  proposed  the  health  of  Mr.  Charles 
Richardson,  who,  he  said,  had  been  of  great  assistance  to  them 
that  day  in  explaining  matters  of  interest  to  those  who  were 
versed  in  forestry.  Mr.  Richardson  proved  a  most  useful  guide 
to  the  party.     (Applause.) 

The  toast  was  cordially  drunk,  and  Mr.  Richardson,  in  reply, 
said  he  had  been  very  pleased  to  assist  the  party  in  any  way. 
Speaking  for  himself,  he  might  say  that  he  reverenced  timber  very 
much  indeed.  Fortunately  he  had  resided  in  a  neighbourhood 
which  had  produced  some  of  the  finest  timber  in  the  kingdom.  It 
was,  unfortunately,  getting  rather  scarce  in  that  part  of  the  country, 
but  Mr.  Miles  was  able  to  get  plenty  by  travelling  into  all  parts  of 
the  kingdom  for  it,  and  he  (the  speaker)  hoped  profitable  results 
were  produced  thereby.  They  were  well  favoured  in  Stamford  in 
having  the  use  of  that  magnificent  park.  (Hear,  hear.)  Unhappily, 
they  had  to  rely  a  great  deal  upon  the  agricultural  industry,  and 
Stamford  was  not  quite  such  a  large  residential  town  as  they  would 
wish  for,  but  if  its  advantages  were  more  generally  known  through- 
out the  country,  it  would  become  a  much  more  residential  place 
than  at  present.  It  was,  however,  an  interesting  spot  for  anyone  who 
was  engaged  in  the  timber  trade  to  visit.  They  had  magnificent 
scenery,  and  they,  in  that  district,  ought  to  be  proud  of  the  country 
they  lived  in.     (Applause.) 
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After  the  luncheon  the  usual  memorial  photograph  was  taken, 
by  Mr.  H.  Marriott,  of  Peterborough,  the  party  being  grouped  on 
the  west  side  of  the  mansion.  Rain  falling  slightly,  the  gardens 
were  then  visited ;  and  it  was  to  be  regretted  that  we  were  unable 
to  inspect  the  fine  double  avenue  of  limes  for  which  the  grandfather 
of  the  present  Marquis  refused  ^100,000,  or  an  average  of  ^40 
a  tree.  They  were  wanted  for  the  manufacture  of  pianofortes  (the 
lime  has  always  been  popular  for  musical  instruments),  but  the 
wood  is  now  imported. 

At  65  the  return  journey  was  made  by  rail  to  Peterborough. 


THE    ANNUAL    DINNER    AND    PRESIDENTIAL 
ADDRESS. 

The  Annual  Dinner  took  place  on  Wednesday  evening,  on  the 
return  'from  Burghley  Park,  and  was  held  at  the  Grand  Hotel, 
Peterborough.  Professor  Somerville  took  the  chair,  and  about 
one  hundred  were  present,  amongst  the  guests,  besides  the  mem- 
bers and  their  friends,  being  the  Rev.  Peter  Royston  (Orton), 
Mr.  Alderman  Nichols  (Peterborough  Corporation),  Mr.  A.  J. 
Forrest  (Bedford  Estate),  Mr.  E.  Swallow  and  Mr.  A.  Harding 
(Orton  Estate),  Mr.  H.  R.  Brodie  (Thorney),  &c. 

Grace  having  been  said  by  the  Rev.  Peter  Royston, 

The  President  said:  Ladies  and  gentlemen,  I  have  the  honour 
to  propose  the  first  toast  on  the  list,  viz.,  "The  King."  This  is 
the  first  occasion  on  which  I  have  had  the  opportunity  in  a  large 
and  representative  gathering  of  this  nature  to  propose  His  Majesty's 
health.  I  may  say,  while  in  some  respects  regretting  the  necessity 
for  this  toast,  at  any  rate  we  are  at  one  in  this — we  all  welcome 
our  new  Sovereign — (applause) — and  I  am  sure  no  body  of  men 
are  more  loyal  in  their  devotion  to  the  King  than  our  Society. 
(Applause.) 

Rising  again,  the  President  said  :  I  have  now  the  honour  of 
proposing  to  you  the  toast  of  "Queen  Alexandra,  the  Duke  and 
Duchess  of  Cornwall  and  York,  and  the  rest  of  the  Royal  Family." 
I  am  sure  I  need  say  nothing  about  our  gracious  Queen  :  she  has 
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long  occupied  a  foremost  place  in  the  hearts  of  English  people. 
(Hear,  hear.)  With  regard  to  the  Duke  and  Duchess  of  York,  at 
no  time, 'probably,  was  this  name  so  honoured  in  the  world  as 
now.  Their  tour  to  our  colonies  has  for  its  object  the  union  of 
the  hearts  and  feelings  and  interests  of  English-speaking  people. 
(Applause.)  Their  mission  has  been  to  cement  that  bond  of 
Imperialism  of  which  at  the  present  time  we  are  so  justly  proud. 
(Hear,  hear.)  We  wished  them  God-speed  as  they  went  forth,  and 
we  wish  them  a  hearty  and  speedy  return.     (Cheers.) 

The  Rev.  Peter  Royston  proposed  "  The  Navy,  Army,  and 
Reserve  Forces,"  in  spirited  terms.  It  was  a  curious  thing,  he 
said,  that  he,  as  a  man  of  peace,  should  be  called  upon  to  give  the 
toast  of  "War;"  but  his  opinion  was,  that  the  best  way  to  secure 
peace  was  to  have  a  standing  Army  and  Navy.  (Applause.)  In 
the  villages  they  knew  if  a  chap  could  use  his  "mawlers"  pretty 
well,  those  who  did  not  like  him  let  him  alone — (laughter) — and 
he  thought  that  applied  to  our  forces,  and  that  if  we  were  prepared 
for  war,  other  nations  would  not  interfere  with  us.  We  might 
congratulate  ourselves  that  our  Army  and  Navy  and  Reserve  forces 
were  as  efficient  as  they  were.  As  an  old  military  man  himself,  if 
the  French  sought  to  invade  these  shores,  he  should  shoulder  a 
pitchfork  and  see  if  he  could  not  drive  them  back  into  the  sea. 
(Cheers  and  laughter.)  No  army  had  ever  had  so  many  difficulties 
to  contend  with  as  our  army  in  South  Africa,  and  although  we  had 
lost  40,000  men,  and  put  210,000  men  in  the  field,  we  all  felt  they 
had  done  their  duty  nobly,  and  they  were  ready  again  to  fight  for 
their  King  and  country.  Our  Navy  was  as  loyal  and  true  as  in 
the  days  gone  by,  and  although  we  had  lost  "the  wooden  walls  of 
old  England,"  the  ironclads  of  the  present  day  were  ready  to  do 
their  duty,  and  show  the  enemy  who  attacked  them,  that  they  were 
but  poor  armadas  in  the  days  gone  by.  While,  as  for  our  Auxiliary 
forces,  no  country  in  the  world  could  boast  of  such  Volunteers  as 
we  had  at  home  and  in  the  Colonies.  (Cheers.)  You  are,  added  the 
reverend  gentleman,  coming  to  my  parish  of  Orton  to-morrow,  and 
you  will  have  a  very  hearty  welcome.  You  are  to  partake  of  Lord 
Huntly's  hospitality  at  the  Hall,  and  if  you  want  something  a  little 
stronger  than  toast  and  water,  you  will  get  your  spirituous  require- 
ments supplied  at  the  rectory.     (Cheers  and  laughter.)     He  had 
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great  pleasure  in  coupling  the  name  of  Col.  Pride  with  the  toast. 
(Cheers.) 

Song  :"  The  Wolf."     Mr.  W.  Herd. 

Lieut. -Col.  Pride  thanked  Mr.  Royston  for  the  hearty  way  in 
which  he  had  proposed  the  toast,  and  also  for  the  kind  welcome 
he  had  given  to  the  Society.  (Hear,  hear.)  The  country,  he 
thought,  had  reason  to  be  proud  of  the  men  who  had  fought  for 
her  in  the  Boer  war,  and  many  of  whom  had  laid  down  their  lives 
for  her  on  the  veldt ;  and  as  to  our  Volunteers,  owing  to  the 
enlightened  policy  now  adopted,  they  were  never  in  a  more  efficient 
state.     (Hear,  hear.) 

Song:  "The  Neet."     Mr.  Councillor  Laws. 

Mr.  Geo.  Marshall  gave  the  toast  of  "The  Proprietors  of 
Estates  we  have  visited  and  are  invited  to  visit."  He  spoke  of  the 
pleasure  the  visit  to  Burghley  had  given  them  that  day,  and  said 
that  though  Lord  Exeter  was  not  present,  he  sent  them  a  kindly 
message,  and  hoped  they  would  enjoy  going  over  his  place,  which 
they  had  done  thoroughly.  He  looked  upon  the  toast  as  an 
important  one,  because  the  objects  of  the  Society  would  be 
defeated  were  it  not  for  such  opportunities  as  they  had  had  that 
day.  They  had  had  opportunities  in  the  last  twenty  years  of  going 
over  various  estates,  and  seeing  what  improvements  were  being 
made,  and  they  had  profited  by  what  they  had  seen,  while  they 
had  also  done  some  good,  perhaj)s,  by  offering  some  little  advice 
to  the  managers  of  those  estates.  They  had  a  very  fine  programme 
for  their  Peterborough  visit.  They  had  yet  to  visit  the  estates  of 
the  Duke  of  Bedford,  Mr.  George  Fitzwilliam,  the  Earl  of 
Carysfort,  the  Marquis  of  Huntly,  the  Duke  of  Rutland,  and 
Sir  Charles  Welby ;  and  if  they  saw  as  much  as  they  had  seen 
that  day,  they  could  truly  say  that  meeting  had  been  a  most  profit- 
able one.  (Hear,  hear.)  He  begged  to  couple  with  the  toast  the 
names  of  Mr.  A.  J.  Forest  (Bedford  Estate),  Mr.  L.  B.  Woodforde 
(Milton  Estate),  and  Mr.  E.  Swallow  (agent  to  the  Marquis  of 
Huntly). 

The  toast  was  musically  honoured. 
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Mr.  Forrest,  in  reply,  said  it  had  given  him  great  pleasure  to 
have  taken  a  small  part  in  bringing  the  English  Arboricaltural 
Society  to  Peterborough.  It  was  the  first  time  the  Society  had 
visited  the  district,  and  he  sincerely  hoped  it  would  not  be  the 
last.  (Hear,  hear.)  As  they  had  seen  that  day,  there  were 
beautifully  wooded  districts  in  that  part  of  the  country,  though  the 
Society  had  neglected  it  in  the  past.  He  was  asked  to  reply  for 
Mr.  Woodforde  in  his  absence,  and  as  far  as  his  estate  was  con- 
cerned, he  thought  the  Society  would  not  be  disappointed  on 
visiting  Milton  next  day.  On  behalf  of  the  Duke  of  Bedford  and 
Mr.  George  Fitzwilliam,  he  thanked  them  for  the  way  in  which 
they  had  received  the  toast. 

Mr.  Swallow  replied  on  behalf  of  Lord  Huntly,  who  had 
intended  to  meet  them,  but  wrote  expressing  regret  that  he  could 
not  travel,  owing  to  illness.  They  would,  however,  have  an 
excellent  substitute  in  Mr.  Harding,  an  experienced  forester,  and 
he  thought  they  would  find  a  charming  variety  of  timber.  In  the 
absence  of  Lord  Huntly  he  would  do  his  best,  and  he  hoped  they 
would  have  a  pleasant  day.     ^Applause.) 

Song  :   "Sandy  Mc.Farlane."     Mr.  J.  R.  Brown. 

The  Mayor  of  Gateshead  (Councillor  Gillies,  J. P.)  proposed  the 
municipal  toast :  "The  Mayor  and  Corporation  of  Peterborough," 
and  spoke  of  the  Mayor's  connection  with  a  family  of  ancient 
lineage.  No  doubt  his  Worship  stood  very  high  in  the  estimation 
of  his  neighbours,  and  he  (Mr.  Gillies)  honoured  the  townsmen  who 
had  placed  him  at  the  head  of  the  municipal  authority,  and  said, 
all  honour  to  him  for  taking  the  position.  (Hear,  hear.)  Peter- 
borough was  a  very  fine  city,  and  he  was  proud,  as  well  as  the 
citizens,  of  the  cathedral ;  but  he  noticed  an  absence  of  vivacity 
and  desire  for  progress  such  as  they  expected  at  the  present  time. 
As  far  as  the  town  was  concerned,  there  were  many  very  fine 
old  houses,  which  were  a  credit  to  it,  but  there  seemed  to  him  to 
be  no  development  of  the  district  in  a  commercial  way.  There 
ought  to  be  a  greater  degree  of  activity  apparent,  and  progressive 
spirit,  as  far  as  he  was  aware,  was  absent.  Corporate  bodies  were 
frequently  very  slow  to  move,  but  we  lived  in  progressive  times, 
and  everything  ought  to  be  progressive.     He  thought,  however, 
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the  planting  of  trees  in  the  streets  was  a  step  in  the  right  direction. 
He  admired  some  sections  of  the  town  very  highly,  and  was  glad 
to  have  had  the  opportunity  of  seeing  the  cathedral.    (Hear,  hear.) 

Alderman  Nichols,  J. P.,  returned  thanks,  and  said,  unfortun- 
ately, both  the  Mayor  and  Deputy-Mayor  were  prevented  from 
being  there  that  night,  but  he  hoped  he  was  a  fair  substitute, 
in  as  much  as  he  was  the  father  of  the  Corporation.  Perhaps  some 
of  them  would  not  think  that,  but  theirs  was  a  young  Corporation 
— they  only  had  the  charter  in  1874^ — and  he  was  one  of  the 
original  members.  Within  his  short  recollection  Peterborough 
was  only  a  quarter  of  the  size  it  was  now,  and  when  he  was  a  little 
boy  running  about  the  streets  there  were  only  8,000  inhabitants. 
He  thanked  them  on  behalf  of  the  Corporation  for  selecting  Peter- 
borough as  the  scene  of  their  annual  outing,  and  he  wished  to  offer 
them  every  welcome  possible  at  the  hands  of  the  Peterborough 
people.  (Cheers.)  He  did  not  know  that  they  had  much  in  the 
tree  culture  line  in  Peterborough,  although  it  was  on  the  fringe  of  a 
great  tree  growing  district ;  but  every  place  prided  itself  upon  the 
trees  it  grew,  even  if  they  were  of  the  most  stunted  description, 
(Laughter.)  In  London  even  the  flowers  in  pots  were  looked  upon 
with  joy.  Therefore,  although  they  might  not  have  such  tunber 
as  elsewhere,  they  were  proud  of  what  they  had  got.  (Hear,  hear.) 
Within  reach,  however,  they  would  find  some  good  timber,  and  they 
had  seen  the  grand  old  oaks  in  Burghley  Park,  and  some  of  the 
finest  specimens  ot  English  grown  timber  to  be  found.  (Cheers.) 
They  in  Peterborough  were  just  on  the  fringe  of  the  timber  growing 
district,  situated  as  they  were  between  Highland  and  Fen.  He 
was  glad  to  read  that  the  Secretary  had  expressed  his  pleasure 
at  seeing  the  trees  they  had  planted  in  the  streets.  He  thanked 
them  the  more  for  their  praise,  because  he  had  the  pleasure  to  be 
associated  with  that  planting.  (Cheers.)  He  tliought  one  street 
referred  to  must  be  Park-road,  and  it  so  happened  that  he  planted 
that  street  with  his  own  hands  in  the  year  1874,  so  that  the  trees 
had  been  growing  for  twenty-seven  years.  They  would  notice  that 
they  varied  in  size,  but  that  was  on  account  of  the  soil  in  which 
they  were  planted.  Those  on  the  town  end  were  simply  dumped 
down  on  the  stones,  and  consccjuently  their  roots  had  not  been 
able  to  get  down  low.     Hundreds  of  years  ago  sweet  chestnut  was 
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grown  very  largely  in  that  neighbourhood  for  the  roofing  of  churches, 
and  the  timbers  in  the  main  roof  of  the  cathedral  were  of  chestnut. 
There  was  a  skeleton  of  an  old  tithe  barn,  built  six  or  seven 
hundred  years  ago,  the  rafters  of  which  were  also  of  chestnut,  the 
lower  parts  being  oak.  He  would  convey  to  the  Mayor  and 
Corporation  his  feelings  with  regard  to  their  visit  to  Peterborough. 
(Cheers). 

The  President:  Ladies  and  Gentlemen,  I  have  now  the 
pleasure  of  giving  you  the  toast  of  "The  English  Arboricultural 
Society" — (cheers) — in  other  words,  I  have  the  pleasure  of  giving 
you  the  toast  of  Our  Noble  Selves.  (Laughter.)  We  have,  as 
you  have  no  doubt  gathered  from  what  has  been  said  at  our 
meetings  already,  arrived  at  what  may  be  called  the  most  interesting 
stage  of  our  life.  We  have  passed  through  the  period  of  youthful 
indiscretion,  we  are  bordering  on  that  fateful  time  when  youth 
gives  place  to  manhood.  We  have  passed  through  the  period  of 
childhood — which  some  would  call  the  feeble  stage — and  we 
have  arrived  now  at  that  stage  of  maturity  which  some  would  call 
full  vitality.  The  statistics  put  before  us  by  our  Secretary  are,  I 
think  you  will  agree  with  me,  entirely  satisfactory.  We  have  had 
figures  put  before  us  of  another  society,  and  I  may  say  that  other 
society  had  not  in  its  twentieth  year  the  figures  we  have,  and  the 
robust  manhood  that  this  Society  has  at  the  present  time.  Now, 
when  a  young  man,  or  society,  bursts  into  the  full  vigour  of  man- 
hood, it  is  usual  for  him  to  cast  about  to  see  what  he  will  do.  He 
has  been  restrained  in  past  years,  and  we  have  been  restrained  in 
past  years — we  have  been  restrained  by  the  exigences  of  circum- 
stances^and  though  twenty  years  is  a  large  time  in  a  man's  life,  it 
is  a  small  part  in  the  age  of  a  society  like  this,  because  while  the 
age  of  a  man  is  limited,  the  age  of  a  society  is  unlimited.  Twenty 
out  of  seventy-five  is  a  large  part,  but  twenty  out  of  hundreds  of 
years — -as  we  hope  this  Society  may  live — is  a  very  small  fraction. 
(Cheers.)  At  any  rate,  when  we  arrive  at  our  majority,  we  have 
ambitious  feelings.  I  suppose  we  have  all  had  such  feelings.  I  say 
then  that  we  naturally  look  about  and  say — What  is  our  mission  ? 
What  are  we  here  for?  Why  was  this  Society  created  twenty  years 
ago  by  the  prudent  foresight  of  our  predecessors?  Well,  the 
answer  to  the  question  as  to  why  we  exist,  I  think,  is  partly  found 
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in  our  being  here  today.  The  Society  exists  as  a  rallying  point 
for  all  Englishmen  who  love  trees.  It  is  a  rallying  point  for  all 
who  take  an  interest  in  arboriculture  or  forestry  ;  and  I  do  not 
care  whether  the  members  are  making  their  livelihood  out  of 
growing  trees,  or  selling  trees,  or  felling  trees  :  I  do  not  care 
whether  we  own  trees  growing,  or  own  trees  dead;  whether,  I  say, 
they  own  them  or  not,  we  welcome  all  in  this  Society  who  love  one 
of  the  most  beautiful  things  in  nature.  (Cheers.)  I  consider  this 
Society  would  lose  much  of  its  strength  if  it  confined  itself  entirely 
to  those  who  in  some  way  or  another  made  a  business  of  forest 
produce.  This,  I  say,  is  a  gathering  place  for  all  who  love  trees 
i  n  one  way  or  another.  At  our  annual  meetings  we  gather  together 
one  hundred  people  who,  for  three  or  four  days,  steep  themselves 
in  forest  lore,  and  talk  forestry,  and  who  are  not  ashamed  to  talk 
shop,  and  who  may,  I  think,  be  excused  not  only  for  talking,  but 
of  singing  about  trees.  Then  the  Society  exists  for  the  purpose  of 
disseminating  information  on  the  subject  of  forestry.  To  those  who 
wish  for  scientific  information  on  trees,  whether  it  be  the  sad 
disease  that  attacks  them,  or  the  enlivening  aspect  of  trees,  this 
Society  is  willing,  to  the  best  of  its  ability,  to  give  information  on 
the  subject  of  tree  growth.  Then  we  attempt  to  stimulate  the 
younger  members  of  this  Society  to  register  their  impressions  and 
experience  of  forestry,  and  to  publish  in  the  Tratisaciions  of  the 
Society  the  results  of  their  experience  and  their  acquaintances'  on 
the  subject.  I  do  not  know  that  we  do  more  than  we  should  do 
in  this  respect ;  I  do  not  know  that  the  encouragement  we  give  is 
more  than  it  should  be.  (Hear,  hear.)  I  say  we  encourage  young 
foresters  to  the  best  of  our  ability ;  I  trust  our  ability  may  grow 
with  years,  but  I  think  in  the  past  we  have  worked  to  the  full 
measure  of  our  ability.  At  this  period  of  our  life,  then,  we  look  to 
the  future.  We  know  what  we  have  done,  we  are  conscious  of  what 
we  have  not  done,  and  I  hope  we  have  aspirations  of  what  we  shall 
do  in  the  future.  When  a  society  arrives  at  this  interesting  period 
of  life,  it  must  look  to  its  maintenance  and  strength,  and  I  think  it 
the  duty  of  every  member  of  any  society,  and  more  especially  of 
a  young  society  like  ours,  to  add  to  its  strength,  and  I  do  not 
think  it  can  do  better  than  get  young  members.  They  are  the 
life-blood  of  any  society ;  if  we  do  not  get  them,  we  are  bound  to 
die  from  the  effluxion  of  time.     I  have  had  something  to  do  with 
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young  mem'bers,  for  when  you  elected  me  an  honorary  member  of 
this  Society,  I  thought  the  least  thing  I  could  do  was  to  pay  an 
annual  subscription — (applause) — and  I  looked  round  for  men 
who  I  thought  ought  to  belong  to  this  Society,  and  I  began  to 
write  to  those  men  who  I  felt  if  they  had  due  regard  to  their  own 
advantages,  should  become  members  of  the  English  Arboricultural 
Society,  and  you  would  be  surprised  at  the  success  which  attended 
my  efforts  to  get  new  members.  If  we  all  became  missionaries, 
and  set  ourselves  to  write  letters  pointing  out  the  advantages  of 
membership  in  this  Society,  we  should  add,  I  think,  very  largely 
to  its  [strength ;  and  in  this  year  we  are  approaching,  it  is  our 
bounden  duty,  our  special  privilege  in  many  respects,  to  obtain 
for  the  Society  the  maximum  of  new  members.  We  have  passed 
that  fateful  figure  of  500;  there  is  no  reason  why  a  year  hence  we 
should  not  have  jumped  past  600,  and  past  700.  (Cheers.)  This 
Society  of  ours  serves  a  much  larger  country  than  that  other  and 
smaller  society  over  the  North  of  the  Border,  and  I  consider  that 
we  ought  to  put  our  shoulder  to  the  wheel.  If  we  do  no  more 
than  ^our  duty,  if  we  represent  things  fairly  and  squarely  with 
people  with  whom  we  come  in  contact,  then  Mr.  Davidson  will 
have  an  exceedingly  satisfactory  account  to  give  of  our  membership 
one  year  hence.  Now,  by  way  of  encouraging  this  interesting 
process  of  enlargement.  I  will  take  upon  myself  to  do  this — to  see 
that  the  member  of  this  Society  who  obtains  the  largest  number  of 
members  by  the  time  of  our  next  annual  meeting,  shall  have  the 
opportunity  of  obtaining  either  ten  guineas  in  money,  ten  guineas' 
worth  of  forest  literature,  or  a  ten  guinea  silver  cup,  as  he  may 
choose.  (Cheers.)  There  will  be  no  necessity  to  appoint  judges 
or  scrutineers  of  figures — our  Secretary  will  manage  all  that  for  us. 
I  make  this  suggestion  because  I  consider  we  have  arrived  at  the 
period  when  we  should  make  a  special  effort.  (Hear,  hear.)  We 
have  discussed  already  how  we  are  to  celebrate  our  majority.  It 
may  take  different  forms,  but  it  will  be  best  celebrated  by  an 
addition  of  50  per  cent,  to  our  membership.  Let  us,  then,  enrol 
as  many  members  as  possible. 

Then  I  come  to  a  second  suggestion,  which  I  have  given  some 
thought  to,  and  which  I  trust  will  receive  some  support.  I  will 
ask  any  member  in  this  room  to  name  the  head-quarters  of  the 
English   Arboricultural  Society,  and   if  any  member   can   tell  me 
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where  the  head-quarters  of  the  EngUsh  Arboricultural  Society  is, 
I  shall  be  extremely  obliged  to  him.  We  have  no  local  habitation 
that  I  am  aware  of.  Some  imagine  we  have  it  in  the  heart  of  all 
England — (laughter) — and  more  of  you  will  be  surprised  to  learn 
that  the  heart  ot  all  England  is  what  schoolboys  know  as  Hexham. 
(Laughter.)  But  when  I  go  there  I  fail  to  find  any  home  of  the 
English  .\rboricultural  Society  ;  and  I  know  for  a  certainty,  when 
we  go  to  Newcastle  we  have  no  home,  because  we  pay  los.  6d.  each 
time  we  go  for  the  use  of  a  room.  It  seems  to  me,  therefore,  that 
this  Society  does  suffer  from  the  absence  of  what  I  may  call  a  home. 
Where  is  there  any  large  society  in  the  country  that  has  not  got  a 
home  ?  All  the  societies  you  know  have  got  homes  where  their 
members  may  meet,  and  which  they  regard  as  their  rallying  point. 
Well,  I  [am  not  going  so  far  to-night  as  to  suggest  a  home,  but  I 
do  suggest  that  this  Society  will  gain  to  a  large  extent  if  it  will 
cultivate  the  county  known  as  London.  Where  is  there  a  national 
society  that  has  not  got  its  home  in  London?  Without  pressing 
for  a  home  in  London,  I  suggest  we  should  start  a  South  country 
committee,  with  a  local  Secretary,  that  should  make  a  point  of 
rallying  the  London  members.  I  am  sure  we  should  get  accom- 
modation there  for  our  local  meetings,  free  of  charge,  either  at  the 
Surveyors'  Institute,  the  Agricultural,  or  some  other  Society.  I  do 
not  want  Jto  mention  names,  for  I  know  none ;  but  I  know  one 
man  full  of  interest  in  arboriculture,  with  abundant  leisure,  and 
full  of  ability,  who  might  accept  the  responsible  post  of  local 
Secretary  for  the  London  branch.  I  cannot  help  thinking  London 
best,  which,  with  its  many  land  agents  and  many  leisured  people 
interested  in  forestry,  ought  to  supply  250  members  ;  and  why 
not  then,  I  suggest,  make  it  a  point  in  the  year  of  our  majority, 
of  starting  a  strong  London  district,  with  a  good  London  Secre- 
tary?    That  is  a  suggestion  I  give  you  for  your  consideration. 

Then  I  come  to  a  third  suggestion,  and  this  one,  I  am  afraid, 
may  be  considered  rather  visionary.  It  has  been  in  my  mind  for 
ten  years.  It  is  an  idea  I  have  not  pressed  much,  and  therefore 
I  have  not  had  much  support;  but  I  suppose  we  all  as  members 
support  the  idea  of  tree  planting  as  an  idea  to  be  followed.  We 
impress  this  on  owners  and  Governments  too,  and  we  say  those 
who  neglect  tree  planting  neglect  their  true  interests.  They  may 
retort,  Why  don't  you  do  as  you  advise  us  ?     And  we  in  our  indi- 
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vidual  capacity  regret  the  lack  of  trees.  I  do  not  think  we  can 
say  we  cannot  do  tree  planting  ;  and  I  think  there  is  a  good  future 
before  what  I  may  call  co-operative  forestry.  Now,  what  is  to 
hinder  or  prevent  the  members  of  this  Society,  or  as  many  members 
as  may  feel  disposed  to  do  it,  to  combine  together  as  a  joint  stock 
company,  a  committee,  or  a  co-operative  society  licensed  under 
joint  stock  rules,  and  acquire  200  or  300  acres  of  suitable  land  and 
convert  it  into  a  model  farm  ?  Well,  the  total  cost  of  this  enter- 
prise consists  in  the  purchase  of  land,  the  purchase  of  trees,  and 
the  management  of  the  trees  up  to  twenty-one  or  twenty-five  years, 
until  it  becomes  remunerative.  If  we  said  a  couple  of  hundred 
acres  for  that  time,  it  would  not  run  away  with  the  sum  of  ;^5ooo. 
The  Society  has  no  thousands  to  spend.  I  am  glad  this  Society 
does  not  hoard  its  funds,  because  I  believe  the  funds  of  the  mem- 
bers can  be  better  utilised  in  other  ways.  I  should  not  regret  to  see 
a  wealthy  member  of  the  Society  presenting  it  with  ;^5ooo,  nor 
should  I  have  less  respect  for  his  memory,  if  any  one  were  to 
bequeath  some  such  sum  of  ^5000  to  this  Society.  It  will  be 
said,  if  500  members  of  the  Society  put  down  ;^io  a-piece,  and 
invest  it  in  a  forest  carried  on  on  up-to-date  lines,  these  men  will 
receive  no  benefit  from  it.  The  same  thing  may  be  said  by  all  the 
proprietors  we  advise  to  plant  trees.  And  another  argument  might 
be  used.  If  we  save  money,  we  do  not  save  it  for  ourselves,  but 
for  our  posterity.  Most  of  us  have  gone  in  for  insuring  our  lives. 
We  do  not  do  that  for  ourselves,  but  for  the  benefit  of  our  wives 
and  children.  I  say,  then,  if  we  were  to  put  a  small  sum  each  into 
land  on  which  we  could  grow  trees,  that  this  land  would  some  day 
go  to  our  posterity,  to  the  children  of  our  wife,  and  it  would  be  as 
satisfactory  an  investment  as  could  be  found  to-day  in  the  British 
Empire.  (Applause.)  Well,  I  notice  this  suggestion  of  mine  is 
not  received  with  unbounded  enthusiasm,  but  I  still  say  it  is  a 
suggestion  we  can  lay  to  heart.  If  we  want  to  steal  a  march  on 
any  other  society,  we  have  a  glorious  opportunity  of  doing  it. 
(Cheers.)  Any  man  who  wants  to  bequeath  ;^5ooo  to  the  best 
object  in  this  country,  has  the  opportunity  of  doing  it  through  the 
English  Arboricultural  Society.  (Applause.)  How  could  money 
be  better  bequeathed  than  in  establishing  an  area  of  woodland  that 
will  serve  as  a  model  for  all  who  want  information  on  the  subject 
of  trees,  which  will  serve  as  an  educational  centre  for  all  time,  and 

3 


34 

which  will  be  a  standing  source  of  interest  to  members  of  this 
Society,  and  to  all  who  choose  to  visit  it !  With  these  few  remarks, 
I  will  propose  the  toast  of  the  English  Arboricultural  Society — 
may  its  vigour  never  grow  less,  may  its  age  know  no  ending.  I 
couple  the  toast  with  the  name  of  our  most  respected  Secretary, 
who  has  done  more  than  any  one  of  us  to  bring  the  Society  to  its 
present  flourishing  condition.     (Loud  cheers.) 

Mr.  John  Davidson,  in  reply,  said  :  I  do  not  want  to  say  very 
much  to-night,  because  it  might  be  the  means  of  putting  away  that 
very  strong  hint  the  President  has  given  you,  and  I  would  not  like 
any  of  the  propositions  he  has  put  before  you  to  be  obliterated 
from  your  minds.  I  trust  you  will  digest  them,  and  that  they  will 
bear  fruit.  However,  I  cannot  allow  this  opportunity  to  pass 
without  expressing  my  satisfaction  and  gratification  that  the  Society 
has  leached  its  present  stage.  I  dare  say  I  may  be  looked  upon 
as  being  the  nursemaid  of  this  Society,  and  that  I  might  be  guilty 
of  indiscretions  something  like  nursemaids  are  charged  with  when 
out  with  the  perambulator  in  the  ])ark  they  come  in  contact  with 
good-looking  people,  and  the  younger  ones  are  neglected.  I  dare 
say  in  the  younger  days  of  the  Society  this  may  have  been  the 
case,  but  what  can  you  expect  of  a  wandering  people  that  have  no 
home  on  the  face  of  the  earth — (cheers  and  laughter) — foundlings 
who  have  been  picked  up  on  the  door-step,  not  only  at  Hexham, 
but  at  Haydon  Bridge,  a  place  not  much  noted,  exce|)t  as  the 
birthplace  of  John  Martin,  the  great  painter.  (.Applause.)  I  feel 
we  have  reached  an  important  point,  when  we  are  expected  to 
make  an  impression,  not  only  on  our  own  country  but  on  others 
as  well ;  and  every  eye  is  upon  us,  to  see  what  is  the  next  course 
we  shall  have  to  pursue,  and  for  indications  of  the  place  we  shall 
fill.  We  have  up  to  now  been  guided  by  Proviilence.  Providence 
has  been  very  good  to  us,  and  still  is,  judging  by  the  rain  which  is 
pattering  on  the  roof  of  this  hall,  showing  we  are  to  have  a  fine 
day  to-morrow,  (.AjJijlause  and  laughter.)  .'\nd  there  are  so 
many  questions  surrounding  this  question  of  arboriculture.  Agri- 
culturists are  at  their  wits'  end.  'Ihey  are  calling  in  all  the  public 
writers,  whether  novel  writers  or  others — (laughter) — to  help  the 
poor  farmer,  and  yet  there  are  fields  near  Peterborough  which 
indicate  the  direction  in  which    cultivation    must  go.      It   must   be 
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upwards,  and  we  have  seen  fields  to-day  growing  trees  not  planted 
by  human  hands.  I  was  born  in  a  wood,  and  lived  there  until  I 
attained  my  majority,  as  this  Society  will  next  year;  and  I  believe 
I  am  more  closely  associated  with  timber  than  anybody  else. 
(Laughter.)  You  never  saw  a  timber  tree  but  was  a  teetotaller; 
you  never  found  any  trees  or  forests  that  took  kindly  to  smoke. 
Neither  do  I.  (Hear,  hear,  and  laughter.)  Everybody  has  received 
us  at  Peterborough  with  open  arms.  I  did  not  expect,  when  I 
made  my  visit  with  Mr.  Hankins,  to  receive  such  kindness.  You 
have  had  an  invitation  to-night  which  even  trees  would  not  accept. 
(Laughter.)  I  am  glad  amongst  the  rest,  to  see  the  kindness  and 
the  spirit  in  which  it  is  given.  (Cheers.)  I  believe  the  reclam- 
ation of  this  country,  to  a  certain  extent,  in  the  stress  in  which  it 
has  fallen,  will  depend  on  the  efforts  of  the  English  Arboricultural 
Society.  I  dare  say,  if  we  were  established  in  London,  we  should 
have  a  very  important  personality,  and  the  House  of  Commons 
and  the  House  of  Lords  would  listen  to  anything  we  have  to  say. 
As  long  as  we  are  wandering  Jews  they  won't.  (Laughter.) 
Then,  let  us  take  into  our  minds  the  words  of  the  President,  and 
endeavour  to  work  them  out  in  the  coming  year  with  great  and 
glorious  results.     (Cheers.) 

There  was  not  time  to  complete  the  toast  list  on  Wednesday, 
and  it  was  resumed  on  Thursday  evening  on  returning  from  Orton. 
After  dinner. 

Air.  A.  T.  GiLLANDERS  said  :  I  rise  very  reluctantly  to  propose 
the  toast  of  "  Forestry  Education."  As  you  would  observe  from 
the  toast  list  of  last  evening,  Mr.  Gray  was  to  have  the  honour, 
but  as  he  has  had  the  same  toast  on  previous  occasions  he 
jocularly  requested  me  to  do  it.  I  feel  that  I  am  but  a  very  poor 
substitute  for  Mr.  Gray,  inasmuch  as  we  always  appreciate  his 
grandeur  of  language,  and  we  consider  him  the  "Ruskin"  of  the 
Society.  (Hear,  hear.)  It  has  been  said  that  everyone  can  say 
something  on  education,  and  indeed  much  has  been  said  on  the 
subject  of  forestry  education.  Now  that  I  have  had  twenty-six 
years'  experience,  I  feel,  notwithstanding  many  efforts  at  self- 
education,  that  I  could  talk  better  on  what  I  have  not  learned, 
rather  than  on  any  accomplishments  I  have  attained.  However, 
I  believe  this  is  the  experience  of  even  eminent  men.  Darwin, 
the  great  naturalist,  was  once  asked  if  the  feeling  of  any  short- 


36 

comings  ever  took  possession  of  him,  and  he  said  in  reply, 
that  if  he  could  only  amalgamate  the  mind  of  sixty-five  with  the 
body  of  twenty-five,  he  would  have  accomplished  greater  things. 
(Hear,  hear.) 

With  regard  to  forestry  education,  I  venture  to  think  it  should 
be  almost  entirely  of  a  practical  nature  :  at  least  three  parts  should 
be  practical,  and  one  p-Ut  theoretical — the  first  compiilsory,  the 
second  more  or  less  optional.  Nay,  I  will  go  further,  for  I  say 
that  as  a  division  of  estate  management,  the  forester  who  has  not 
been  trained  to  work  alongside  other  men,  cannot  in  the  future 
conduct  work  or  handle  men  unless  he  has  first  and  foremost 
learned  how  to  work  himself.  And  in  after  years  he  will  find  that  the 
successful  handling  of  men  is  a  very  valuable  accomplishment. 
If,  therefore,  I  were  allowed  to  arrange  my  remarks  iu  sermon  form, 
I  would  divide  them  into  two  heads  :  first  the  education  of  the 
boy,  and  secondly  the  education  of  the  man. 

With  regard  to  the  education  of  the  boy.  I  may  just  be 
permitted  to  remark,  that  it  has  often  been  said  lliat  the  majority 
of  foresters  in  England  are  Scotchmen,  and  that  Scotch  foresters 
are  better  educated,  and  perhaps  better  trained,  than  their  English 
brethren.  This,  however,  is  open  to  question.  We  have  in  this 
Society  some  very  able  men,  who  have  been  born  and  trained  on  this 
side  of  the  Tweed,  and  I  am  quite  sure  in  manners  and  address  the 
English  forester  has  a  long  way  the  best  of  it.  However,  I  do 
hazard  this  opinion,  that  in  Scotland,  as  a  rule,  better  educated 
boys  enter  the  profession  than  in  England.  The  Scotch  lad 
knows  that  unless  he  improves  his  education  and  develops  moral 
character,  he  has  but  poor  chances  of  ultimate  success.  On  the 
other  hand,  in  England,  as  a  rule,  the  parents  of  the  well  educated 
boy  consider  forestry  unworthy  of  his  budding  talents.  Be  this  as 
it  may,  I  would  most  emphatically  say  that  no  boy  should  be 
encouraged  to  adopt  forestry  as  a  profession  unless  he  has  passed 
consideralily  beyond  the  requirements  of  the  sixth  standard.  Not- 
withstanding the  many  educational  facilities  of  to-day,  a  gigantic 
intellect,  like  a  fine  palatial  building,  cannot  be  raised  without  a 
good  foundation.  I  would  most  certainly  advocate  a  three  years' 
apprenticeship  on  some  well-managed  estate  with  a  variety  of  work. 
By  this  method  the  i)oy  is  taught  many  valuable  lessons,  including 
method,  punctuality,  and  the  true  value  of  time. 
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As  to  the  details  of  this  training,  I  must  not  for  one  moment 
linger,  but  what  to  do  immediately  after  the  expiration  of  his 
apprenticeship  is  an  important  point.  For  myself,  individually,  I 
would  like,  were  it  possible,  just  to  go  over  the  old  road,  but  pick 
more  up  on  the  journey.  And  instead  of  working  in  public 
museums,  and  struggling  on  with  evening  classes,  I  would  have 
gone  to  Germany  for  two  years,  and  perhaps  to  France  for  another 
two.  I  would,  as  it  were,  have  "worked  my  passage" — the  passage 
to  certain  scientific  principles  in  sylviculture — and  to  a  glorious 
scientific  literature,  of  which  the  learning  of  the  languages 
thoroughly,  would  mean  the  "  royal  road  "  to  the  same.  I  may  be 
told  that  this  would  mean  a  considerable  slice  of  a  young  man's 
life,  but  I  believe  in  the  Italian  proverb,  which  says  that  "the 
world  is  his  who  has  patience,"  and  in  the  maxim  of  "  making 
haste  slowly."  I  am  aware  that  with  a  pusillanimous  individual 
this  course  might  prove  dangerous,  inasmuch  as  he  might  return 
brimful  of  sylvicultural  fads,  and  therefore  be  more  "German  than 
the  Germans."  And,  of  course,  I  am  perhaps  enforcing  my  own 
regrets  to  illustrate  an  ideal  case ;  but  I  venture  to  think  the 
sensible  young  man  who  will  hitherto  have  broadened  his  mind, 
would  only  adopt  or  advocate  the  adoption  of  those  continental 
principles  so  far,  and  so  far  only,  as  they  are  applicable  to  the 
varied  conditions  of  this  country.  In  fact,  your  broad-minded 
Englishman — I  use  the  term  in  the  Imperial  sense — would  act  on 
those  conservative  principles  of  retaining  the  good  and  reforming 
the  evil. 

And  now  for  the  education  of  the  man.  I  would  say  that  this 
Society,  with  its  annual  meetings,  is  a  very  good  education,  for  it 
is  more  than  a  congenial  meeting — it  is  a  practical  demonstration. 
To-day  we  have  had  very  good  object  lessons  brought  before  us- 
But  as  we  are  about  to  celebrate  our  coming  of  age,  it  would 
perhaps  be  well  to  apply  the  stethoscope,  as  it  were,  and  ascertain 
whether  our  principles  are  perfectly  sound,  for  now  we  may  at  this 
stage  ask  ourselves  the  question,  whether  we  are  to  retain  or  put 
away  our  childish  things.  In  other  words,  let  us  have  sufficient 
data  to  make  practical  deductions.  Perhaps  one  gross  but  simple 
error  has  been  to  confound  the  growing  of  trees  with  timber  pro- 
duction. They  are,  however,  quite  distinct.  In  the  case  of  trees, 
we  should  aim  at  having  noble  specimens,  with  perfect  symmetry 
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from  base  to  apex ;  whereas,  with  timber  production  it  means  the 
greatest  amount  of  clean,  well-developed  stems,  suitable  for  com- 
mercial and  industrial  requirements,  in  the  least  possible  time. 
We  need  not  enter  into  the  modus  operandi  of  timber  production, 
but,  if  you  don't  consider  the  simile  too  grotesque,  I  would  venture 
to  say  that  we  should  grow  timber  in  the  same  way  as  we  might 
raise  life-guards,  viz.,  to  get  them  up  to  six  feet,  and  then  put  on 
your  girth  and  quarter-girth.  But  make  sure  of  your  six  feet  first. 
(Hear,  hear.)  And  so,  too,  with  timber;  make  sure  of  your 
proportionate  length  of  clean  stem.  For  this  reason  I  advocate  a 
trip  to  the  Continent,  in  order  that  we  may  see  for  ourselves  what 
is  done  there.  The  application  of  the  result,  however,  so  far  as 
our  lifetime  is  concerned,  may  resemble  the  old  lady  who  said  she 
had  always  been  told  that  parrots  lived  until  they  were  a  hundred 
and  twenty  years  old,  but  now  she  had  bought  one,  and  would,  of 
course,  see  for  herself.  (Laughter.)  Then  again,  we  may  ask 
ourselves,  have  we  always  planted  the  right  sort  of  trees?  In 
answer  to  the  question.  What  is  best  to  plant  ?  I  would  respectfully 
say  that  the  right  sort  is  that  kind  which  would  thrive  best  in  the 
district,  and  which  would  meet  the  local  industries  or  anticipated 
requirements.  We  ought  also  to  pause  and  consider  whether  we 
are  on  the  right  track  when  we  plant  mixed  plantations  indiscrim- 
inately. Hitherto  this  has  been  done  with  the  idea  that  if  one 
kind  fails,  the  other  may  succeed,  and  thus  avoid  total  failure. 
But  on  this  principle  we  create  a  struggle  between  species  and 
species,  whereas  it  might  be  better  to  encourage  a  struggle  between 
individuals  of  the  same  species.  In  other  words,  it  might  be  well 
to  educate  ourselves  to  a  system  of  successful  grouping,  and  have 
a  profitable  mixture  in  patches,  or  one  or  two  suitable  kinds, 
according  to  soil,  etc. 

I  should  say,  also,  that  we  ought  to  educate  ourselves  to  look  at 
woods  broadly,  either  with  a  view  to  planting  as  an  investment,  or 
cutting  as  a  crop.  For  example,  I  would  say  it  would  be  unwise 
to  plant  on  land  of  more  value  than  ten  shillings  per  acre  for 
agricultural  purposes  \  and  on  land  of  this  character  it  becomes  a 
question  of  advising  a  clean  cut  when  the  yearly  increment  is  not 
equivalent  in  value  to  ten  shillings  per  acre  per  annum. 

With  regard  to  scientific  education,  valuable  though  it  be,  it 
must  be  settled  according  to  taste,  predilection,  and  leisure  time  at 
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our  disposal.     Suffice  it  to  say  that  there  is  sufficient  scope  for  the 
broadest  mind  and  the  keenest  intellect.     (Hear,  hear.) 

Such  are  a  few  suggested  principles  in  forestry  education,  but 
no  hard  and  fast  rules  can  be  laid  down.  We  have  in  this  country 
a  very  varied  geology — -in  fact  almost  every  formation  represented, 
and  that  is  an  important  factor  in  the  production  of  timber.  We 
have  also  to  educate  ourselves  to  meet  the  wants  of  estate  require- 
ments, and  the  wishes  of  the  respective  owners.  I  have  great 
pleasure  in  coupling  with  the  toast  the  name  Principal  Smith  Hill, 
of  Aspatria  College.     (Loud  applause.) 

Principal  Smith  Hill,  after  regretting  the  absence  of  Professor 
Fisher,  said  he  had  some  practical  acquaintance  with  forestry 
education,  and  having  to  impart  information  on  the  identification 
of  trees,  the  diseases  from  which  they  suffer,  the  characters  of  the 
timbers,  measuring,  and  so  on,  he  looked  upon  the  annual  meeting 
of  the  Arboricultural  Society  as  of  great  practical  value.  He 
thanked  them  for  coupling  his  name  with  the  toast,  and  he  esteemed 
it  a  very  great  honour  to  have  been  elected  on  the  Council.  What, 
he  asked,  was  the  position  of  forestry  education  in  Great  Britain 
at  the  present  time  ?  As  regards  direct  teaching,  in  Scotland  he 
believed  the  University  was  without  a  Chair  of  Forestry,  and  there 
was  no  examination.  In  England  there  was  a  Chair  of  Agriculture 
and  Forestry  in  connection  with  the  College  of  Forestry  Science, 
in  which  the  Chairman  held  for  so  considerable  a  time  so  honoured 
a  position,  and  although  depressed  agriculture  in  her  distress  had 
wooed  him  from  the  quiet  glades  of  sylvan  scenes  into  more 
stirring  paths  and  footways,  yet  on  occasions  like  this  the  English 
Arboricultural  Society  welcomed  back  the  author  of  Sylvicultural 
Works,  his  first  love.  (Cheers.)  He  was  sure  that  anyone  who 
had  any  acquaintance  with  Professor  Somerville's  works  on  Forestry 
— written,  he  believed,  a  fair  number  of  years  now — would  feel 
assured  that  agriculture  had  drawn  aside  one  who  would  have  been 
a  foremost  exponent  of  the  Art,  because  he  would  then  have  had 
time  to  devote  to  English  Forestry  as  well  as  being  the  channel 
by  which  the  results  of  German  Forestry  had  reached  us  ;  and  they 
hoped  that  in  his  official  position — ^and  they  had  an  indication  of 
it  by  his  presence  and  by  what  he  had  told  them — that  he  would 
be  able  to  serve  the  Society  in  a  very  practical  manner  in  future. 
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(Hear,  hear.)  In  connection  with  the  agricultural  colleges  there 
were  courses  of  forestry  education,  and  the  Surveyors'  Institution 
placed  a  kind  of  standard  to  which  that  should  reach,  and  there 
was  also  the  School  at  Cooper's  Hill,  with  which  their  friend 
Professor  Fisher  was  associated.  But  there  was  at  present  little 
means  for  the  continuance  of  the  education  of  the  boy  or  young 
man,  as  Mr.  Gillanders  had  suggested,  and  this  could  be  attained 
he  thought, ^,by  obtaining  a  syllabus  in  the  principles  of  forestry,  as 
there  was  in  the  principles  of  agriculture,  and  he  was  sure  their 
President  would  voice  the  Society  in  the  matter.  As  Mr.  Gillanders 
had  said,  there  was  no  school,  except  for  preparing  young  men  to 
go  out  to  India  and  its  forests ;  and  some  people,  as  they  knew, 
had  been  asking  for  the  State  to  provide  a  higher  institution  for  the 
promotion  of  education  in  forestry.  The  Government  was  very 
hard  to  move,  but  they  might  still  endeavour  to  see  if  something 
could  be  done,  and  he  thought  the  suggestion  a  good  one  of  the 
President's,  that  the  English  Arboricultural  Society  should  take  the 
matter  up  itself,  starting  with  a  small  area  of  land,  and  making 
a  kind  of  model  forest  upon  that.  Whatever  the  Government 
might  be  induced  to  do  afterwards,  that  would  be  starting  in  the 
right  groove;  and  he  thought  voluntary  effort  was  so  much  a  feature 
in  the  life  of  our  country,  without  calling  in  the  assistance  of  the 
State,  that  they  would  be  doing  as  they  had  in  the  past,  and  it 
would  meet  to  a  great  extent  some  of  the  higher  aspirations  of  the 
forester.  They  should  take  a  trip  to  the  Continent — which  the 
students  of  Cooper's  Hill  were  bound  to  take — but  they  should 
have  an  English  example  as  well.  It  would  be  dealing  with  the 
matter  in  the  most  practical  way,  to  start  in  the  best  possible 
manner  such  a  joint  stock  scheme  as  the  President  had  suggested. 
(Applause.) 

Mr.  George  Cooper,  in  giving  the  toast  of  "Kindred  Societies," 
said  :  I  take  the  place  of  an  old  and  highly  respected  member  of 
the  Society,  Mr.  Fell,  who,  1  am  sure,  would  have  done  far  more 
justice  to  this  toast  than  I  can.  I  make  no  comj^arison  either  as 
to  the  numbers  of  the  Royal  Scottish,'  or  the  Society  which  has 
been  started  in  the  Isle  of  Man,  as  I  consider  their  objects  the 
same,  viz.,  the  advancement  and  welfare  of  Forestry,  and  the 
beautifying  of  this  our  native  land,  the  land  of  the  brave  and  the 
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free,  a  land  which  every  Englishman  is  proud  to  call  his  birthright. 
Foresters  of  England,  the  land  of  the  heather  and  the  thistle,  you 
are  this  year  throwing  off  your  swaddling  clothes  and  attaining 
your  majority — whither  are  you  going  to  lead  us?  You  are 
expected  to  lead ;  great  things  are  expected  of  you.  I  for  one  am 
ready  to  follow  in  your  footsteps,  and  your  practical  knowledge 
should  guide  other  societies.  The  eyes  of  the  public  are  upon 
you,  and  I  need  hardly  say  with  what  interest  our  proceedings  are 
being  watched.  I  hope  we  shall  all  work  together  for  a  common 
object,  and  I  couple  with  the  toast  the  name  of  our  highly  esteemed 
friend,  Mr.  Martin. 

Mr.  Martin  (Surveyors'  Institute)  returned  thanks,  and  after 
remarks  on  the  Forestry  museum  and  Forestry  examination  started 
at  the  Institute,  said  he  was  sure  they  would  be  welcomed  there  if 
they  formed  a  London  Committee,  for  Mr.  Watney  and  the 
Secretary  took  a  great  interest  in  Forestry  and  the  Society. 
(Hear,  hear.) 

Mr.  W.  Herd  proposed  "  The  Local  Secretary."  He  did  not 
think  that  anything  he  could  .say  could  add  to  their  respect  and 
regard  for  Mr.  Hankins.  (Hear,  hear.)  Mr.  Hankins  was  a 
local  man,  he  had  been  on -his  native  heath  that  day,  in  his  youth 
he  no  doubt  climbed  the  trees  they  had  viewed  with  so  much 
interest  that  day,  and  it  was  from  that  district  he  gathered  to  his 
home  his  charming  wife.  (Hear,  hear.)  He  had  fulfilled  his 
duties  ably  during  the  visit,  and  more  than  that,  he  was  an  able 
forester,  and  there  was  no  finer  estate  in  Suffolk  than  that  which 
he  represented,  that  of  Earl  Cadogan,  the  Lord  Lieutenant  of 
Leland,  and  he  hoped  the  time  was  not  far  distant  when  they  would 
meet  Mr.  Hankins  in  his  rural  retreat.  I  ask  you,  said  Mr.  Herd, 
to  drink  the  health  of  Mr.  Hankins,  who  has  so  efficiently  assisted 
our  two  Secretaries  from  head-quarters,  and  has  rendered  this  day 
a  most  pleasurable  and  profitable  one. 

The  toast  was  drunk  with   musical  honours. 

Mr.  Chas.  Hankins,  in  reply,  said  :  I  am  very  much  obliged  to 
you  for  the  kind  way  in  which  you  have  received  the  toast.  What 
I  have  done  for  the  English  Arboricultural  Society  has  been,  I 
assure  you,  a  labour  of  love ;  taking  as  I  do,  a  great  interest  in  the 
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Society  and  forestry  generally,  and  thinking  you  would  enjoy  a 
visit  to  this  interesting  district.  (Hear,  hear.)  I  hope  as  we  are 
profiting  by  the  forestry  of  past  ages,  that  we  shall  not  only 
benefit  by  the  visit  to  this  locality,  but  that  we  shall  have  done 
something  to  awaken  a  new  interest  in  Arboriculture  here.  I 
must  say,  that  in  making  the  arrangements  for  this  meeting,  I  have 
met  with  the  readiest  assistance  on  every  hand,  whether  in  the 
case  of  proprietors,  agents,  foresters,  or  others  with  whom  I  have 
come  in  contact.  And  I  take  this  opportunity  of  thanking  every- 
one I  have  met  with,  for  the  very  great  kindness  and  courtesy 
extended  to  me  to  make  this  gathering  a  success.     (Cheers.) 

Mr.  Coroner  Graham  gallantly  proposed  "The  Ladies,"  who 
nominated  Mrs.  Captain  Davidson  to  respond. 

Mr.  J.   R.   Brown  submitted    "The   Press,"  coupled   with   the 
name  of  Mr.  Sidney  Smith,  of  Peterborough. 


THURSDAY,    August     15TH. 
VISIT     T  O     Mil.  T  ON     PARK. 

We  left  head-quarters  in  brakes  for  Milton  Park,  the  seat  of 
George  C.  Wentworth  Fitzwilliam,  Esq.,  mayor  of  Peterborough. 
Unfortunately,  rain  was  falling,  and  our  inspection  of  the  park  was 
curtailed  in  consequence  :  still,  Mr.  J.  Wilson,  the  forester,  was 
able  to  show  us  some  good  park  trees.  The  park  is  about  600 
acres  in  extent,  and  well  wooded,  oak,  larch  and  ash  being  the 
chief  trees.  One  oak  on  the  side  of  the  driv'c — a  nice  clean  tree — 
measures  21  ft.  10  in.  in  circumference,  and  another  with  a  fine 
spread  measures  25  ft.  at  5  ft.  high.  The  Wolsey  Oaks,  on  account 
of  thtir  history,  excited  considerable  interest.  It  was  under  these 
trees  that  Sir  William  Fitzwilliam  entertained  Cardinal  Wolsey,  in 
1529,  his  loyalty  to  the  king  preventing  him  from  receiving  him 
at  Milton  Hall.  The  oaks  have  both  lost  their  tops,  and  are  in 
the  last  stages  of  decay,  but  are  beautiful  even  in  this  condition. 
Other  trees  in  the  park  were  inspected,  and  Mr.  W^ilson  was  com- 
plimented on  the  condition  in  which  the  park  is  kept.  About 
^2000  worth   of  timber  is  cut  down  each  year,  and  replanting 
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goes  on  carefully.  Features  of  the  park  are  a  heronry,  the  extensive 
sheep  park,  a  herd  of  deer,  Jacob's  flock,  and  the  foxhound  kennels, 
one  of  the  most  sporting  packs  in  the  country  being  under  Mr. 
Fitzwilliams'  mastership,  and  Will  Barnard,  the  huntsman,  takes 
evident  pleasure  in  his  charges. 

BEDFORD    PURLIEUS— THE    DUKE    OF    BEDFORD'S 
WANSFORD    ESTATE. 

In  a  torrential  rain  the  drive  was  continued  through  Castor,  the 
site  of  an  old  Roman  station  named  Dubrobrivae,  to  Wansford  and 
the  Bedford  Purlieus,  on  the  fringe  of  the  great  Kingscliffe  Forest. 
The  discomfort  of  the  drive  was  well  atoned  for  by  what  Mr. 
Forrest,  the  Duke's  representative,  Mr.  F.  Chapman,  the  forester, 
and  Mr.  Brodie,  from  the  estate  office,  had  to  show  us.  The 
estate  is  conducted  on  the  most  scientific  principles,  the  woods 
being  laid  out  in  such  a  way  that  in  a  few  years  they  will  produce 
a  most  profitable  return.  Care  is  taken  to  plant  in  sections  such 
timbers  as  are  most  suitable  to  the  woods,  thus  securing  a  crop  of 
well-grown  trees,  principally  oak,  beech  and  larch  '^ Larix  Europcea). 
There  are  periodical  sales  of  undergrowth,  for  which  there  is  a 
good  demand,  as  well  as  of  the  timber.  The  drainage  is  good, 
and  the  ridings  are  wide  and  well  kept,  with  some  very  pretty  bits 
of  scenery.  No  game  is  preserved,  although  the  woods  are  shot 
over  ;  and  the  Purlieus  is  one  of  the  most  famous  fox  coverts  in 
the  Fitzwilliam  country,  and  is  a  safe  find. 

There  are  over  500  acres  in  the  present  Purlieus.  From  1S62 
to  1866,  about  600  acres  were  grubbed,  at  the  following  cost,  as 
shown  in  The  History  of  a  Great  Ai^riculttiral  Estate. 

Grubbing  -  -  -  ^8139   16     4 

Fencing     -  -  -  -  1207   12    11 

Draining    -  -  -  -  3094     6     8 

Roads        -  -  -  -  1226     5     3 

Bridges      -  -  -  -  5229179 


^18897    18   II 
Receipts  amounted  to        ^13496   17   10 

Leaving  a  Deficiency  of       ^^5401      i      i 
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Wheat  was  then  worth  60s.  a  quarter.  Sown  with  oats,  and  as 
long  as  the  vegetable  humours  remained,  the  crops  were  excellent; 
but  when  they  were  used  up,  the  crops  went  to  pieces.  Now  the 
land  has,  to  a  very  large  extent,  been  allowed  to  revert  to  its 
original  forest  grass. 

Within  the  last  fifty  years,  about  four-fifths  of  the  whole  block 
has  been  cleared  of  all  old  timber,  and  replanted  between  the 
underwood  stools.  The  young  trees,  for  the  most  part,  are  very 
healthy,  making  good  annual  growth,  the  whole  promising  to  be  a 
very  valuable  wood  at  some  future  date.  The  treatment  of  these 
woods  has  been,  after  replanting,  to  carefully  go  over  some  portion 
annually  (each  portion  receiving  attention  about  every  three  or 
four  years),  and  cut  back  all  rubbish  and  underwood  to  give  all 
young  trees  sufficient  room,  light,  and  air.  This  is  done  until  the 
young  trees  are  above  the  underwood,  and  able  to  take  better  care 
of  themselves.  After  being  a  few  years  planted,  pruning,  where 
necessary,  has  taken  place,  only  shortening  back  strong  side 
branches,  giving  the  tree  a  well-balanced  head.  The  whole  of  the 
underwood  has  been  cut  when  considered  necessary,  or  when 
getting  too  close  to  the  young  trees.  All  drains  have  then  received 
attention,  and  been  cleaned  out,  and  if  any  very  wet  places  were 
found,  more  drains  would  be  made.  Planting,  chiefly  on  the 
heavier  soils,  has  consisted  mostly  of  oak,  with  ash  and  a  few 
other  hardwoods.  On  lighter  soils,  or  where  both  moderately 
heavy  and  light,  larch  is  planted  with  the  hardwoods.  The  work 
going  on  recently  is  the  clearing  of  some  portion  of  the  old  wood, 
replanting  the  following  autumn  with  oak  and  ash  and  a  few 
sycamores,  making  all  up  to  three  and-half  or  four  feet  apart, 
except  where  underwood  stools  are  strong  and  plentiful. 

Abbots  Wood,  near  Thornhaugh,  is  a  very  promising  wood, 
comprising  about  thirty-three  acres,  and  contains  a  good  crop  of 
very  healthy,  fast-growing  oak,  ash,  and  a  few  other  hardwoods  of 
about  forty-five  years  growth. 

Air.  Chapman  supplied  the  following  information  with  regard  to 
the  various  plantations  :  — 

Cocker7vood—(^']  a.  i  r.  12  p.  Replanted  from  1S63  to  1866. 
.Age  of  trees  now,  35  to  38  years.  Underwood,  from  13  to  15 
years  old.  About  25  acres  underwood  cut,  and  young  trees  thinned, 
Spring  1900  and  1901. 
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Loiver  Forty  Acre  Sale — 55  acres.  Replanted  1868  to  187 1. 
Age  of  trees  now,  30  to  33  years.  Cleared  of  all  old  timber  except 
one  oak,  1899.  Underwood  last  cut,  1897.  Underwood  now 
aged  4  and  5  years.  Vacant  ground  replanted  1900  and  1901. 
In  this  plantation  is  an  oak  tree  (No.  11)  14  ft.  3  in.  in  girth,  i  ft. 
from  the  ground,  and  9  ft.  4  in.  in  girth  5  ft.  from  the  ground. 

Sf.  Johiis  Wood — 49  a.  3  r.  4  p.  25  acres  replanted  1S74  and 
1875.  Age  of  underwood,  6  years.  Age  of  old  underwood,  18  and 
20  years.  11  acres  cleared  in  1900  and  1901,  and  replanted  with 
oak  about  10,  ash  7,  sycamore  16,  made  up  with  larch  to  about 
3^  feet  apart,  1900  and  1901,  in  open  spaces.  Here  is  a  fine 
beech  (No.  8)  19  ft.  girth  one  foot  from  the  ground  when  last 
measured,  10  ft.  8  in.  girth  at  5  feet,  height  to  spread  of  branches 
15  ft.,  spread  of  branches  50  feet,  height  75  ft.,  contents  201  ft. 

Pebblsi^afe  Sale — 54a.  2  r.  op.  Replanted  about  1S56.  Age,  45 
years.  Age  of  underwood,  22  a.  or.  38  p.,  2  years.  Age  of  under- 
wood, 32  a.  I  r.  2  p.,  17  and  18  years. 

Upper  Forty  Acre  Sale — 55  a.  or.  14  p.  Replanted  187  i  to 
1874 — about  30  acres.  Ages  of  trees,  26  to  30  years.  Age  of 
underwood,  6  years.  Age  of  portion  not  replanted,  12  years. 
Larch  and  other  trees,  about  55  years  old.  A  beech  (No.  18)  in 
this  plantation  was  given  as  1 2  ft.  7  in.  girth  at  1  foot,  and  8  ft.  4  in. 
at  5  feet.  Height  to  spread  of  branches,  9  ft.;  spread  of  branches, 
60  ft.;  height,  87  ft.;  contents,  87  ft. 

Crotrnt'cll  Link — 16  a.  or.  21  p.  Replanted  1871  and  1872. 
Ages  of  trees,  29  and  30  years.     Age  of  underwood,  6  years. 

Upper  Moisey's  Sale — 68  a.  18  r.  c  p.  About  30  acres  replanted 
from  1 87 1  to  1877.  Ages  of  trees,  24  to  30  years.  Age  of 
underwood,  7  years.  Ages  of  underwood  among  old  timber,  15  to 
20  years.  Beech  tree  (No.  20)  in  this  avenue,  22  ft.  in  girth  i  foot 
from  the  ground;  12  ft.  7  in.  at  5  feet  from  the  ground.  Height 
to  spread  of  branches,  19  ft.  Spread  of  branches,  67  ft.  Height, 
70  ft.     Contents,  211  ft. 

Lower  Moisefs  Sale — 41  a.  or.  18  p.  About  35  acres  replanted 
with  larch ;  first  planting,  1889;  continuing  at  times  since  with 
6  acres  per  year. 
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The  Bedlams — 48  a.  2  r.  16  p.     Replanted  about  186S.     Age  of 
trees,  -^2)  years.     Age  of  underwood,  8  years. 
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The  members  subsequently  enjoyed  a  very  hospitable  lunch,  by 
invitation  of  the  Duke  of  Bedford,  at  the  old  "  Haycock  "  (kindly 
lent  by  Lord  Chesham),  and  afterwards, 

Professor  Somerville  said  that  despite  the  heavy  downpour, 
the  morning  had  been  most  enjoyable.  They  began  by  seeing 
one  of  the  very  finest  parks  in  all  England,  and  one  of  the  best 
specimens  of  Early  English  architecture  in  Milton  Hall.  (Hear, 
hear.)  And  then  they  came  on  and  inspected  a  different  kind  of 
forestry,  viz.,  the  Purlieus  of  the  Bedford  Estate.  It  might  not  be 
the  kind  of  wood  that  appealed  to  the  artist,  but  it  was  the  kind 
of  wood  that  was  interesting  to  the  man  who  took  an  interest  in 
practical  forestry,  and  which  would  some  day  bring  large  revenues 
in  to  the  estate  of  those  who  happened  to  possess  it.  And  then, 
having  satisfied  their  feelings  by  sight-seeing,  they  came  to  a  table 
spread  in  a  very  fertile  district,  and  a  very  hearty  welcome  extended 
to  them  in  deed  and  word.  We  have,  continued  the  President, 
to-day  the  honour  to  be  present  on  one  of  the  most  famous  estates 
in  England.  Have  you  read  "  The  History  of  a  Great  Estate  ?  " 
If  not,  you  ought  to  read  the  History  of  the  Bedford  Estate,  by 
the  Duke  of  Bedford,  which  will  show  you  liow  a  great  English 
estate  can  be  managed ;  how  little  is  looked  for  in  the  form  of 
interest  on  capital  ;  and  how  much  is  expected  and  how  much  is 
given  in  the  form  of  real  comfort  and  satisfaction  to  the  population 
and  the  district.  I  do  not  know  if  we  all  recognise  what  the  Duke 
is  doing  and  has  done  for  domestic  economy  in    I'^ngland.      He 
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has  the  most  extraordinary  collection  of  animals  at  Woburn  of  any 
breeder  in  the  world.  He  spends  much  money  on  the  experimental 
farm  at  Crawley,  which  is  run  by  the  Royal  Agricultural  Society 
of  England,  though  the  Duke  of  Bedford  pays  the  cost ;  and  he 
has  started  one  of  the  best  Agricultural  Schools  in  the  country  at 
Ridgmount.  (Applause.)  I  shall  not  tax  your  patience,  but  ask 
you  to  express  your  hearty  appreciation  of  the  kindness  of  the 
Duke  of  Bedford,  and  ask  Mr.  Forrest  to  convey  it  to  him.    (Cheers.) 

Mr.  Forrest  said  he  was  exceedingly  obliged  for  the  very  cordial 
way  in  which  they  had  received  the  toast.  When  he  mentioned 
to  his  Grace  that  it  was  the  wish  of  the  English  Arboricultural 
Society  to  visit  the  district,  his  Grace  received  the  suggestion  with 
great  cordiality,  and  instructed  him  to  do  everything  he  could  to 
make  their  visit  pleasant,  and  to  offer  to  them  every  hospitality. 
(Applause.)  Of  course,  as  many  of  them  were  aware,  that  was 
not  a  residential  estate,  and  therefore  he  was  somewhat  handicapped 
for  a  place  in  which  he  might  ask  them  to  come  in  comfort,  but 
through  the  kindness  of  Lord  Chesham  he  was  able  to  have  for 
the  time  being  the  use  of  the  building  they  were  in,  and  he  hoped 
they  had  been  made  as  comfortable  as  possible.  (Applause).  He 
was  very  glad  indeed  to  hear  from  the  President  that  they  had 
been  pleased  with  the  woods.  They  had  not,  of  course,  very 
good  timber,  but  they  had  some  coming  on,  and  he  was  pleased 
to  hear  from  the  President  that  they  thought  they  were  managed 
efficiently  and  well.  It  had  been  a  great  pleasure  to  him  personally 
to  show  them  the  woods,  and  he  had  been  looking  forward  to  their 
visit.  He  could  only  assure  them  that  he  would  take  the  earliest 
opportunity  of  conveying  to  his  Grace  the  cordiality  with  which 
they  had  received  the  toast,  and  also  the  very  kind  expressions 
used  of  his  Grace  by  their  President.  I  can,  from  my  personal 
knowledge,  say  that  everything  he  said  is  thoroughly  merited,  for 
no  one  thinks  or  does  more  for  those  about  him  than  the  Duke  of 
Bedford.     (Cheers.) 
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VISIT  TO    ELTON   HALL— EARL  CARYSFORT'S   SEAT. 

The  afternoon  turning  out  delightfully  fine,  the  drive  was 
continued  to  the  seat  of  the  Earl  of  Carysfort,  at  Elton  Hall, 
through  a  nicely  wooded,  undulating  country,  the  winding  Nene 
shimnaering  in  the  sunhght  down  in  the  Northamptonshire  valley, 
while  high  up  beyond  Elton  Hill  the  old  collegiate  church  of 
Fotheringhay — where  Mary  Queen  of  Scots  was  executed — added 
to  the  romantic  scene,  which  is  dotted  with  the  famous  Norman 
towers  of  the  valley  of  the  Nene.  On  arrival  at  Elton,  we  were 
received  by  •  Mr.  Crisp,  Lord  Carysfort's  representative,  who 
courteously  conducted  the  party.  The  hall  is  a  fine  old  mansion, 
with  the  remains  of  a  Tudor  portcullis  dating  back  to  1345. 
The  park  is  a  large  one,  and  contains  some  very  tine  timber, 
the  most  charming  variety  we  had  yet  seen.  The  following 
measurements  were  taken  by  Mr.  Hankins,  during  the  visit,  some 
time  ago  : — 
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8 
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80 

Cedar  of  Lebanon  - 

10 

3 

- 

60 

Plane 

10 

8 

- 

80 

The  afternoon  might  well  have  been  spent  here,  but  time 
pressed,  and  after  a  photograph  of  the  President  had  been  taken, 
we  could  give  but  a  cursory  glance  at  the  fine  kitchen  gardens, 
mulberry  trees,  and  model  dairy,  before  the  whistle  sounded  for 


OAK    AT    ELTON. 

(president  in  foreground.) 
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ORTOX    HALL— THE    SEAT    OF    THE    MARQUIS 
OF    HUNTLY. 

Here  the  Coniferse,  for  which  it  is  famous,  supplied  the  crowning 
treat  of  the  day,  some  twenty  genera  and  seventy  species  of  the 
cone-bearing  family  being  included  in  the  Orton  collection. 
Indeed,  Mr.  Harding,  the  experienced  forester  and  gardener  to 
Lord  Huntly,  whom  we  found  full  of  information  on  Conifers 
generally,  took  the  Veitch  Memorial  Medal  and  First  Prize  in 
London  for  no  less  than  fifty  varieties  of  cones.  The  soil  seems 
very  suitable  for  conifers,  being  a  fertile  loam  resting  on  gravel, 
in  some  places  three  or  four  feet  deep,  in  others  not  so  much. 
The  altitude  is  about  frfty-five  feet  above  sea  level,  according  to 
the  Ordnance  Survey. 

Foremost  amongst  the  Coniferje  at  Orton,  stands  the  Wellingtonia 
Gigantea,  or  mammoth  tree  of  California,  there  being  (to  quote 
Mr.  Harding)  upwards  of  three  hundred  specimens  in  various 
parts  of  the  ground,  ranging  from  45  to  80  feet  in  height.  The 
Wellingtonia  avenue  through  which  we  entered  the  park,  is  the 
finest  of  its  kind  in  the  kingdom.  It  is  36  feet  in  width  (it  might 
with  advantage  have  been  wider),  with  a  gravel  drive  up  the  centre 
12  ft.  wide,  the  trees  being  set  30  ft.  apart.  Its  length  in  a  straight 
line  or  view  is  about  700  yards,  and  it  contains  about  140  trees. 
All  were  raised  on  the  place  from  seeds  or  cuttings  when  first 
introduced,  the  majority  from  seeds,  and  the  first  and  best  batch 
of  young  trees  were  planted  in  the  avenue  in  1859  or  i860. 
Those  raised  from  seed  show  a  marked  difference  now  from  those 
raised  from  cuttings.  Many  of  the  former  are  fine  symmetrical 
trees,  with  good  leaders,  and  about  70  feet  high,  while  those  raised 
from  cuttings  have  not  such  free  growth,  and  have  a  tendency 
to  form  many  leaders.  The  girth  of  some  of  the  largest,  a  foot 
from  the  ground,  is  15  ft  A  few  have  been  cut  down  where  not 
wanted,  but  the  timber,  says  Mr.  Harding,  does  not  appear  of  good 
quality,  being  cross-grained  and  spongy. 

Of  the  silver  firs,  there  are  some  good  specimens.  The  Crimean 
silver  fir  {Abies  Nordmaiiniana)  grows  freely,  produces  cones  in 
abundance,  and  some  fertile  seed.     The  best  tree  is  66  feet  high, 

4 


50 

with  a  girth  of  5  ft.  6  in.  Abies  amahilis  is  38  feet  high.  This 
has  beautiful  foliage,  not  unlike  the  preceding  species,  but  more 
dense  and  silvery  beneath.  The  Eastern  or  Himalayan  weeping 
spruce  {Abies  Dwrinda)  is  53  feet  high,  and  in  girth  5  ft.  6  in.  It 
is  a  distinct  species,  having  a  drooping  habit.  It  also  goes  by 
the  name  of  Abies  Smithiana.  Abies  Doiig/asii,  commonly  called 
the  Douglas  fir  (and  by  the  settlers  of  North-west  America,  the 
red  fir),  is  65  feet  high,  with  a  girth  of  8  feet.  The  tall  silver 
fir  {Abies  grand  is)  is  a  fast-growing  tree,  in  some  seasons  making 
three  or  four  feet  leaders,  and — 70  feet  high — has  a  girth  of  8  feet. 
It  produces  good  timber,  with  plenty  of  resin,  and  is  called  the 
white  fir  in  British  Columbia  and  Oregon.  The  Santa  Lucia  silver 
fir  {Abies  bracieata)  is  forming  a  good  tree,  and  is  60  feet  high,  and 
6  feet  in  girth  ;  but  the  giant  of  the  Abies  family  here  is  a 
peiitinata,  which  is  towering  to  a  height  of  85  feet,  with  a  girth  of 
13  feet. 

The  pines,  which  have  provided  a  theme  for  many  an  American 
poet,  are  represented  by  some  tall  trees,  many  of  very  handsome 
appearance.  The  Bhotan  pine  of  Northern  India  {Piiiiis  excelsa) 
is  very  distinct,  and  should  find  a  place  in  any  fair-sized  garden. 
The  foliage  is  dense  and  drooping,  and  has  a  bluish  or  glaucous 
tinge.  It  has  plenty  of  cones  9  inches  long.  The  tallest  tree 
shown  us  by  Mr.  Harding  was  60  feet  long,  and  10  feet  in  girth. 
The  nut  pine  {Piiius  sabiniana)  is  55  feet  high,  with  a  girth  of 
8  ft.  6  in.  The  great  hooked  cone  i)ine  {Finns  ntacrocaspa)  has 
long  drooping  foliage,  nearly  a  foot  in  length,  and  the  cones  are 
remarkable  for  their  size,  but  are  produced  sparingly.  The  best 
tree  here  is  64  feet,  with  an  8  feet  girth.  There  are  several  of 
the  heavy-wooded  or  Western  pitch  pine  {Finns  ponderosa),  the 
tallest  66  feet,  and  a  bole  6  feet  in  circumference.  The  Corsican 
pine  {Finns  laricio)  grows  freely,  and  makes  a  good  trunk  and 
head  of  foliage,  with  cones  in  abundance.  One  specimen  pointed 
out  is  60  feet  high,  with  a  girth  of  8  feet  The  Austrian  pine 
{Finns  Ausiriaea)  is  also  60  feet  high,  and  8  feet  in  girth.  It 
forms  a  dense  head  of  foliage,  and  provides  capital  shelter. 
Another  [)ine  to  which  attention  was  called  was  the  Bishop's  pine 
{Pinus  tnuricata),  whose  whorls  of  cones  are  seen  for  years  on  the 
old  branches. 

Cedars  are  re[)rescnted   here  by  three  good  specimens.      The 
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most  handsome  probably  is  Atlantica  glauca,  from  Mount  Atlas  in 
Northern  Africa.  It  produces  cones  freely,  and  throughout  the 
summer  and  autumn  months  its  light-blue  foliage  give  it  a  striking 
and  unique  appearance.  It  is  70  feet  high,  and  10  feet  in  girth. 
The  Indian  or  Himalayan  cedar  {Cea'rjts  dicdara),  62  feet  high, 
girth  8  feet,  produces  an  abundance  of  pollen-bearing  catkins, 
and  Mr.  Harding  says  he  has  only  heard  of  one  instance  in  this 
country  of  Cedriis  deodara  producing  cones.  The  Cedriis  Libani 
is  65  feet  high,  and  11  ft.  6  in.  in  girth.  These  Cedars  of  Lebanon, 
with  their  large  knotty  boles,  produce  large  quantities  of  fine  cones. 
The  Incense  cedar  {Libocedrus  deairrens)  thrives  remarkably  well, 
and  the  tallest  here  is  59  feet  high,  8  feet  girth,  and  is  about  as 
symmetrical  a  column  as  could  be  wished  for.  The  small  cones 
are  very  curious.  This  species  must  not  be  confused  with  Thuja 
gigantea. 

The  deciduous  cypress  of  North  America  ( laxodiunt  distichuni) 
grows  freely  near  a  pond,  and  another  deciduous  conifer,  the 
maiden  hair  tree  of  Japan  ( Salisburia  adiaiiii/oiiaj,  is  46  ft.  high, 
with  a  girth  of  4  ft.  9  in.  Lambert's  cypress  ( Cupressus  macro- 
caspaj  is  represented  by  about  forty  specimens,  some  of  them 
rising  60  feet  in  height,  with  a  girth  of  8  ft.  6  in.  A  native  of 
South  California,  it  has  not  (Mr.  Harding  says)  proved  quite 
hardy.  There  are  two  species,  the  foliage  and  fruit  being  similar, 
but  their  habit  different,  one  upright  or  fastigiate,  while  the 
branches  of  the  other  are  more  horizontal  and  spreading.  Cupressus 
Laicsouiana,  which  is  represented  at  Orton  by  several  good  trees, 
one  46  ft.  high,  with  a  girth  of  6  ft.  6  in.,  produces  its  small  cones 
and  good  seeds  in  abundance. 

A  Californian  redwood  ( Jaxodium  sempervirens )  here  is  66  ft. 
high,  and  13  feet  in  girth.  Its  cones,  though  smaller,  are  very 
similar  to  the  WtUingtonia,  thus  showing  the  two  genera  to  be 
closely  allied,  the  bark  being  very  much  alike.  One  of  the  most 
curious  of  the  Taxodos,  of  which  the  yew  is  one  of  the  chief  repre- 
sentatives, is  the  Californian  nutmeg  (  Torrega  myristicd),  a  tree,  or 
rather  a  large  bush,  about  20  feet  high,  producing  its  remarkable 
fruit  annually,  and  presenting  the  appearance  throughout  the  sum- 
mer of  a  bush  laden  with  green  plums,  about  the  size  of  the  walnut, 
and  the  fruit  has  a  similar  husk  and  seed.  It  usually  drops  in 
October,  and  the  outer  covering,  if  bruised,  has  a  very  offensive 
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odour,  for  which  reason  it  is  sometimes  called  "The  Fcetid  Yew." 
There  are  not  many  kinds  of  Juniper  or  Cephahiaxiis^  but  there  is 
a  fair  specimen  of  the  Whipcord  Thuja,  and  good  plants  of 
y^uniperns  dinetisis^  J .  exre/sa,  and  its  variety  stricta,  as  well  as 
CupressHS  sempervirens,  which  is  said  to  be  the  gopher  wood  of 
Scripture.  Yew  trees  thrive  well  here,  some  being  of  great  age, 
and  there  is  a  good  specimen  of  the  Irish  yew  (  Taxns  fasti^iata). 
The  true  Thuja  i^ii^anfea  thrives  well  and,  some  years,  seeds  freely. 
One  is  6 1  feet  high,  and  averages  a  yard  of  leader  to  its  summit 
annually.  Its  foliage  is  good  for  decorative  purposes,  and.  as  an 
ornamental  hedge,  it  stands  clipping  well.  Some  of  the  trees 
alluded  to  were  planted  before  1844,  such  as  the  Lebanon  cedar, 
the  Atlas  and  Deodar  cedars,  Douglas  fir,  Pinus  niacrocaspa^ 
P.  excefsa,  P.  sabiniana,  and  a  few  others,  but  most  of  them  were 
planted  in  the  fifties  and  sixties. 

The  members  were  entertained  to  tea  at  Orton  Hall,  by  the 
Marquis  of  Huntly,  and  afterwards  the  President  said  :  This  sort 
of  hospitality  comes  straight  from  the  heart,  and  we  are  greatly 
indebted  to  Mr.  Edward  Swallow,  the  agent  to  the  Marcjuis  of 
Huntly,  and  to  our  good  friend  the  Rev.  Peter  Royston  (the  rector) 
for  looking  after  our  creature  comforts.  There  is  a  good  deal  for 
us  yet  to  do,  and  I  tender  your  thanks  to  Mr.  Swallow,  and  ask 
him  to  convey  our  thanks  to  Lord  Huntly,  at  the  same  time 
including  our  friend  Mr.  Royston  in  this  vote.      (Applause.) 

Mr.  E.  Swallow  replied,  and  said  that  Lord  Huntly  had 
intended  to  be  present,  but  he  wrote  from  Aboyne  expressing 
regret  that  he  could  not  do  so  as  he  had  contracted  quinsy,  and 
his  doctor  would  not  allow  him  to  travel  down  from  Scotland. 
The  members  subsequently  enjoyed  the  hospitality  of  the  Rev. 
Peter  Royston,  at  the  rectory,  and  he  and  Mr.  Harding,  the  guide 
through  the  park,  were  heartily  cheered  as  we  left  for  Peterborough 
amid  the  gathering  shadows  of  a  memorable  day. 
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FRIDAY,    August    i6th. 
VISIT    TO    BELVOIR    CASTLE. 

On  the  closing  day  of  the  meeting  we  breakfasted  early,  and  it 
being  a  fine  bracing  morning,  everyone  was  in  the  best  of  spirits. 
The  visit  arranged  was  to  Belvoir  Castle,  the  Leicestershire  seat  of 
the  Duke  of  Rutland ;  and  at  8-44  we  started  in  saloon  carriages 
from  the  Great  Northern  station,  all  wearing  the  usual  sprig  of 
oak,  thoughtfully  provided  by  Mr.  J.  R.  Brown,  who  never  fails  to 
bring  a  good  stock  with  him  from  Altrincham  Grantham  was 
reached  after  half-an  hour's  run,  and  brakes  were  in  readiness  to 
convey  us  direct  to  the  castle.  1  he  drive  through  a  beautifully 
wooded  country  for  a  distance  of  eight  miles  was  delightful,  the 
villages  of  Harlaxton  and  Denton  being  passed  ai  nm/e,  and  the 
park  being  entered  by  the  famous  beech  avenue,  from  which  we 
obtained  a  fine  view  of  the  castle,  with  its  "lordly  tei races,"  cele- 
brated by  Macaulay.  Crossing  the  Kennel  bridge,  between  the 
two  lakes,  we  were  met  by  Air.  Martin,  the  Duke's  forester,  and 
then  entered  the  fine  woodlands  surrounding  the  castle  and 
grounds,  being  driven  to  the  Peacock  Hotel,  on  the  site  of  the 
old  priory  of  Belvoir,  where  the  hounds  were  brought  out  for  our 
inspection.  The  morning  programme  was  an  inspection  of  the 
historic  castle,  where  we  were  cordially  received  by  the  Hon.  H.  R. 
Scott,  his  Grace's  agent.  Space  will  not  permit  a  description  of 
the  wondrous  artistic  treasures  stored  at  Belvoir,  but  one  object 
in  the  Regent's  gallery — a  chair— quickly  attracted  attention.  It 
bears  the  inscription  : — 

"  This  chair  was  formed  out  of  a  tree  which  in 
fame  must  be  considered  as  surpassing  every  other 
tree  of  the  forest,  being  that  which  stood  behind  the 
farm  of  La  Haye  Sainte,  and  close  to  which  the 
Duke  of  Wellington  frequently  took  his  station 
during  the  battle  of  Waterloo. 

"  The  tree  was  purchased  by  George  Childers, 
Esq.,  who  kindly  gave  the  Duke  and  Duchess  of 
Rutland   sufficient   wood   from  which  to  form  this 
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chair,  two  other  chairs  only  having  been  made  out 
of  it,  of  which  one  is  in  the  possession  of  His 
Majesty,  and  the  other  was  reserved  by  the  donor 

for  himself." 

From  the  castle,  which  towers  high  over  the  beautiful  vale  of 
Belvoir,  there  are  some  charming  views,  and  standing  at  the  dining 
room  window,  the  Minster  of  Lincoln,  twenty-eight  miles  away, 
is  plainly  to  be  seen  on  a  clear  day.  Having  feasted  our  eyes  on 
Murillos  and  Holbeins  and  Tenniers  and  Vandykes  and  other 
famous  old  masters,  on  Goblin  tapestry,  on  historic  armour,  and 
the  thousand  and  one  other  beautiful  features  of  the  grand  old 
mansion,  we  proceeded  to  feast  "the  inner  man,"  luncheon  being 
laid  in  a  marquee  in  the  grounds  of  the  Peacock  Hotel.  After 
grace.  Professor  Somkrville,  amid  cheers,  proposed  a  sincere  vote 
of  thanks  to  the  Duke  of  Rutland  for  allowing  us  to  view  his 
magnificent  mansion  and  the  other  beauties  of  his  great  establish- 
ment, and  coupled  with  the  vote  the  health  of  Mr.  Scott. 

The  Hon.  H.  R.  Scott  made  an  interesting  speech  in  reply, 
remarking  that  the  Midland  Institute  of  Civil  Mining  Engineers 
had  two  days  before  been  to  show  them  how  to  develop  their 
minerals,  and  now,  he  said,  you  gentlemen  have  come  to  show  us 
how  to  develop  our  trees.  We  had  reason,  he  added,  to  thank  our 
system  of  land  tenure  for  the  keeping  up  of  such  beautiful  trees  as 
are  to  be  found  at  Belvoir.  There  was  formerly  a  priory  there, 
and  it  was  in  connection  with  the  monks  of  that  church  he  had 
found  in  the  muniment  room  of  the  castle  the  first  reference  to 
forestry  at  Belvoir.  It  was  contained  in  the  testamentary  disposi- 
tion of  William  de  Albini  III.,  who  owned  Belvoir  in  the  time  of 
King  John,  and  who  died  May  6,  1236,  at  an  advanced  age,  and 
was  as  follows  : — 

"To  all  the  faithful  of  Christ,  to  whom  this 
present  writing  may  come,  William  Albyniaco,  the 
third,  sends  greeting  in  the  Lord.  Be  it  known  to 
you  all  that  I,  for  the  health  of  my  soul,  and  the 
souls  of  my  ancestors,  and  successors,  have  given  to 
God,  and  the  Church  of  St.  Mary,  of  Belvoir,  and 
to  the  Monks  there,  serving  God,  in  pure  and  per- 


petual  alms,  the  thorns  and  other  trees  growing  in  my 
Warren  of  Belvoir;  namely  from  Oggeberdeswelle, 
descending  as  far  as  Granthamegathe,  and  from  the 
said  Oggeberdeswelle,  as  far  as  the  path  extends 
from  the  land  of  Gervase  de  Arnhale,  near  Tilpolsic, 
Saving  to  me  and  my  heirs,  the  hares,  pheasants, 
and  partridges." 

Mr.  Scott  added  that  he  had  also  found  the  following  interesting 
items  in  the  Castle  accounts  : — 

1589.  First  Bought  the  27th  of  February,  An"-  1589,  by 
Richard  Collishame,  cc.  (200)  ashe  setts  for  the  Renewinge 
of  the  setts  in  the  Castle  Warde  at  Belvoir,  and  for  the 
Reparinge  of  the  olde  setts  there  with  thorns,  17s.  id. 

1 60 1.  Paid  the  20th  of  January,  An"-  1601,  to  Richard 
Chapman  and  others  of  Stoke  for  One  Hundrethe  of  Ashe 
setts  for  the  Castle  Ward  at  id.  ob.  (lid.)  the  piece,  17s.  id. 

1659.     The  Kitchen  Garden  and  Gardens  aboue  y"  hils. 

£    s.    d. 

Nov.  20.     To  Francis  Baker  vpon  bill    for  trees 

out  of  Derbyshire         -             -             -             -  17  03  00 

His  bill  for  trees  after  hee  came  to  Belvoir       -  06   15  06 

Feb.  4.     For  36  Cherry  trees  bought  at  Harlaxton  01   03  04 

For  6  more  Cherry  trees  at  7d.  a  tree  -  -  00  03  06 
June  9.     To  y*^  French   Gardner  for  a  gallon  of 

sugar  pease  and  30  hartichocke  plants  -  00  03  08 

1663,  Dec.  10.   John  Hoult,  his  bill  for  trees,  (vidz.) 

40  Plum  trees  and  40 -Cherry  trees       -  -       02    14  00 

April  17.     For  y"^^  Carriage  of  23  Poplar  bills  out  of 

Derbyshire  to  Belvoire  -  -  -       00  06  00 

1664.  The  Carrier's  Bill  for  bringing  Trees  from 

London  and  from  Grantham    -  -  -       01   19  06 

1646-7. 

Paid  to  Mathew  Wright  for  the  diett  of  the  Com- 
missioners that  did  sitt  vpon  the  Compositions, 
for  takeinge  away  the  wood  at  Belvoir  in  Lucas 
his  time  -  -  -  -  -       07   13  00 
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Paid  to  Thomas  Milner  my  Lord's  gardner,  his 
wages  beinge  in  arrere  att  the  takeinge  of  the 
Castle  -  -  -  -  -  -       03  06  oS 

Paid  to  Mr.  Wright  for  his  paines  about  the  wood 
compounders,  and  for  survayinge  and  makeinge 
A  Mapp  of  the  Castle  and  hill  and  his  care  in 
ouerseeinge  the  workmen  -  -  -       05   00  00 

Giuen  to  a  Messinger,  Mr.  Mountague,  sent  from 

Barnewell  about  the  plants        -  -  -       00  05   00 

Giuen   Robert   Woodford    by   y'^'   consent   of  Mr. 
Sauile,  for  his  seruice  done  when   the  Com'"'- 
(Commissioners)  sett  to  compound  w'''-  wood- 
•    stealers  and  buyers       -  -  -  -       02    10  00 

Paid  to  ffrances  Countesse  Dowager  of  Rutland, 
in  part  of  whats  due  to  her  out  of  the  woodsale 
at  Ropesley      -----     200  00  00 

Paid  for  120  Siccamores    -  -  -  -       00   15   00 

To  Mr.  Winge  by  my  Lord's  Comaund,  when  hee 

p'sented  him  w"^-  a  Mapp  of  Belvoir    -  -       01   00  00 

Disbursm'*-  about  y"  new  Plantacon  at  Belvoir, 
beginninge  i  of  Decern.  1646. 

To  Willm.  Chester  for  helpeinge  one  weeke  -       00   10  00 

For  his  diett  -  -  -  -  -       00  05  00 

p''-  to    Humfrey   Bayly  the  woodkeper  of  the 
Eagle,  for  setts  and  carridge     -  -  -       00    12   00 

to  3  men  to  assist  y*-'  Surveyo''  in  layeinge  out 
the  ground  for  the  line  about  the  Castle  hill     -       00  03  00 
p''-  to  Beusby  and  others  for  trenchinge  and 
gettinge  quicksetts  •  -  -       00   1 7  00 

p''-  to  Ropesley  men  for  22000  of  quicksetts    -       03  00  00 
p''-  to  2  men  for  4  dales  labouringe  about  the 
sluces  -  -  -  -  -  -       00  04  00 

"■  p'''  to  Thomas  Boscoby  of  Waltham,  for  3000  setts     00  08  00 
•  p''-  to  the  Dikers  of  seueral  townes  for  careying 

of  Elmcs,  and  layinge  of  them  -  -       00  05   00 

"'•  p''-  to  Killingley  of  Slatherne,  for  17  thousand 
setts       -  -  -  -  -       02  03  GO 

*•   p''  to  Anthony  Warren  for  1 1000  setts  -       01   08  00 

*•   p''  to  Thomas  Willson,  for  loooo  setts  -       01   06  00 
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1647. 
Nov.  14.     To  Goodman  Chester  when  he  came  to 

vewe  the  plantacon  -  -  -       00  03  00 

To  five  Cartes  that  broughte  setts  from 

Eagle  Wood  -  -  -       00  05  00 

Nov.  19.     To  laborers  bill  for  getting  setts  at  the 

Eagle  Wood 
Dec.     8.     To     Chester    for    Cominge    to    derect 

aboute  the  plantacon 
Dec.  15.     To     Harston    men     for    dichynge   and 

setinge  i  2  acres  at  2^  6'''  p.  acre 
Dec.  16.     To    Knipton     men     for    dichinge    and 

settinge    9    acres    and    9    yards    at 

i'^-6'^-  p.  acre  -  -  -       00   14  00 

Dec.  20.     To  3  Cartes  that  brought  plants  from 

Ropesley      -  -  -  -       00  03  00 

Dec.  23.     To  Robert  Peake  and  James  Scoffin  for 

rayleinge   43  acres  and   9   yards  at 

2*- 6''-  p.  acre  -  -  -       05   08  06 

The  laborers  bill  for  setting  young  trees 

about  the  Castle       -  -  -       03  00  02 

To  Nicholas  Barnes  and  Ric.  Barnes  of 

Slatherne,  for   1200  setts  at  2-'- 6'"-  p. 

1000,    and    for    dicheinge    4    acres 

4  yards  at  the  Head  of  little  Weste 

Wonge  at  i"6''-  p.  acre         -  -       00  09  03 

Dec.  24.     Ric.  Sturges  and  Tho.  Pearch  for  gettinge 

Plants  8  dayes  at  Ropesley-  -       00   16  00 

Eleven    laborers  that   did    help   to   get 

plants  at  8''-  p.  diem  -  -       00  06  08 

Dec.  27.     For   eleaven    day  worke   to    men    that 

helped  to  gette  plants  at  Ropesley 

at  8''-  p.  diem  -  .  -       00  06  08 

Dec.  30.     To  Nicholas  and   Richard   Barnes  for 

2000  setts    -  -  -  -       00  04  03 

164S. 
Jan.      5.     To  Anthony  AA'arren  for  3000  setts        -       00  09  00 
Jan.      6.     To  Nicholas  and  Richard   Barnes  for 

4000  setts  at  2^- 6''-  p.  1000  -       00   10   11 


Jan. 

i8. 

Jan. 

19, 

Dec. 

2  I. 

08 

To  ^^■illm.  Killingley  of  Slatherne.   for 

6500  setts  at  2"- 6''-  p.  1000  -       00   16  03 

Jan.  17.  To  Harston  men  for  diching  and  setting 
2  acres  1  roode  at  6""  8''  per  acre, 
about  the  plantacon  .  -       00   i  ^^  00 

To    them    for    dichynge    and    settinge 

6  acres  and  16  yards  at  2^"   p.  acre   -       00   13  04 
To  Anthony  \\'arren  for  4000  setts  at 

2''- 6'''  p.   1000  -  -       00    10  00 

To  Redmile  men  for  dichinge  and 
settinge  1 7  acres  and  a  halfe  in 
Blackborovve  at  i"- 8''- per  acre  -       01   08  09 

Dec.  21.     To   WiUm.  KilHngley  for  5300  setts  at 

2'"-6''  p.  1000  -  -  -       00   13  03 

Dec.  29.     To   Nicholas   and   Richard    Barnes   for 

7500  setts  at  2*- 6''-  p.  1000  -  -       00  18  09 

1649. 

Feb.  12.     To   Richard  and   Nicholas    Barnes   for 

15500  setts  at  2''-6d.  p.  1000  -       01    iS  og 

Anthony  Warren  of  Plungar,  0500  setts 

at  2"  6'' p.  1000         -  -  -       01   03  06 

Laborers   bill    for   worke    dounc   about 

the  plantacon  -  -  -  -       02   05   04 

Feb.  18.  To  Marston  men  for  dichyinge  and 
setting  18  acres  at  the  Foleclose.  at 
8^'-  p.  acre    -  -  -  -       00   1 2  00 

Feb.  19.     To    Harstone   men    for   dichyinge   and 

setting  1  acre  10  yards  at  5''  p.  acre       00  07   01 
For  makeinge  a  watering  place  in  Black 

borowe  hole  -  -  -       00  04  06 

Richard  Hoolton  and  his  ptners.  for 
dichinge  and  settinge  aboute  the 
Hand  -  -       00  07   00 

Feb.  20.  To  Richard  and  Nicholas  Barnes  for 
castinge  bulworkes  behind  the 
stables,  and  for  1000  of  setts  -       00  08  00 

Mar.    4.     To    3    laborers    for    getting    plants    at 

Ropesley      -  -  -  -       00  02  00 
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The  Laborers  bill  for  work  doune  about 

y''  plantacon  -  -  -       02    1 1   08 

Mar.    6.     Robert   and   Richard   Barnes   for  4200 

setts  at  2"-  p.  1000  -  -  -       00  08  04 

To  Redmile  men  for  dichinge  and 
settinge  9  acres  2  yards  bating  at 
6^'  8''  p.  acre,  and  6''  over  on  the 
bacside  Worthey's  house      -  -       03  00  00 

To  them  for  6  acres  in  Woolstrope  lane 
at  I'^S''  p.  acre,  and  3  acres  at  i""-  p. 
acre  -  -  -       00   13  00 

Mar.  18.  For  dichinge  and  settinge  14  acres  and 
and  a  half  in  Woolstrop  feilde,  at 
i'-4'^-  p.  acre  -  -  -       00    19  04 

Mar.  21.     To  Richard  and   Nicholas   Barnes    for 

8500  setts  at  2^-  per  1000     -  -       00   17  00 

Mar.  25.     The  laborers  bill  about  the  plantacon  03    15   00 

To  Anthony  Warren  for  5840  setts  at 

2^- 6''-  per  1000  -  -  -       00   14  07 

Apl.     9.     The  laborers  bill  for  throwing  downe 

Bulworks     -  -  -  -       00   1 1   00 

Ap.  25.  To  Samuell  Pavlett  for  layinge  the 
bowleing  alley  at  6''-  per  yarde,  ther 
beinge  201  yards     -  -  -       05  00  06 

To  4  men  of  Plungar  for  Castinge 
downe  a  piece  of  bulworke  against 
Worthy  house  -  -  -       00   1 1   00 

May  3.  To  Robert  Peacke,  James  Peacke,  and 
others  for  rayleinge  12  acres  Duble 
reale  by  the  towne  streete,  at  2*^-6'' 
p.  acre  -  -  -  -       01    10  00 

May  6.     The  laborers  bill  plantacon  -  -       02  02  08 

To  two  men  of  Barston  for  Castinge 
doune  one  peece  of  Bulworke  below 
the  Draw-bridge       -  -  -       00   13  04 

May  9.  To  Ric.  Hoolton  for  dichinge  and 
settinge  8  acres  and  one  roode 
about  the  Island     -  -  -       09   14  02 


60 

In  the  Civil  Wars,  proceeded  Mr.  Scott,  the  castle  was  besieged 
three  times,  and  much  timber  was  cut  down,  but  you  will  find 
some  very  early  trees.  Ash  was  brought  to  plant  in  the  castle 
walls,  for  what  purpose  I  do  not  know  ;  and  acacia  was  planted 
here,  largely  for  timber  purposes,  while  in  1S02,  during  the  alarm 
of  the  French  War,  walnuts  were  planted  to  make  gunstocks. 
Prom  1864  to  1867,  no  less  than  400,000  trees  were  planted  in 
Barkstone  wood.  They  are  too  young  to  interest  you  now,  but  I 
trust  when  you  come  back  you  will  find  them  good  healthy  trees — 
(hear,  hear) — and  we  hope  to  keep  up  the  woods  in  their  present 
state.     (Applause). 

A  tour  of  the  park  and  castle  grounds  was  then  made.  The 
beauty  of  the  park  is  entirely  in  the  arrangement  and  the  general 
effect  produced  by  the  remarkable  timber  trees ;  it  contains  some 
of  great  magnitude.  Acacias  abound,  and  there  are  fine  specimens 
of  oak,  ash,  elm,  spruce,  birch,  and  poplars.  In  the  gardens 
around  the  castle  there  are  some  grand  old  cherry  trees,  some  of 
the  planting  of  1659  to  which  Mr.  Scott  referred.  Here,  too, 
Mrs.  Browning's  seat,  and  the  eulogistic  verses  on  Belvoir  which 
both  she  and  T'anny  Ivemble  wrote,  and  which  are  cut  in  stone, 
were  objects  of  great  interest. 

A  drive  through  the  park  brought  us  to  the  rural  retreat  of 
Mr.  Martin,  where  in  the  pleasant  garden  Mrs.  Martin  had 
hospitably  provided  a  refreshing  cup  of  tea,  the  President  voicing 
the  feeling  of  the  members  when  he  heartily  thanked  Mr.  and 
Mrs.  Martin  for  the  unexpected  entertainment.  Mr.  Martin,  in 
reply,  expressed  the  pleasure  the  visit  had  given  him,  and  remarked 
that  he  should  always  be  glad  to  welcome  individual  members  of 
the  Society  who  found  themselves  in  that  district. 

The  unicjue  collection  of  timbers  in  the  museum  at  the  rear  of 
Mr.  Martin's  house  was  examined  with  pkasure,  and  the  nurseries 
were  also  visited  and  Mr.  Martin  complimented  on  the  care  and 
judgment  displayed  in  his  .selection.  A  copper  beech  which  had 
a  tendency  to  split  attracted  attention,  owing  to  ]\lr.  Martin's 
original  way  of  strengthening  it,  it  being  tied  through  the  branches 
instead  of  being  bound.  A  burning  bush  in  flower,  and  the 
f  iranby  oak,  were  other  novelties  also  seen. 

Then  the  brakes  were  once  more  mounted,  and  the  return 
drive  commenced  to  Grantham,  by  way  of  the  beautiful  beech 
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avenue  on  Sir  Charles  Welby's  estate  at  Denton,  where  Mr. 
Maltby  received  us,  and  who  was  glad  to  see  us  and  receive 
information  as  to  the  fungoid  affecting  his  beeches,  and  the  remedy. 
Grantham  station  was  reached  before  5  o'clock,  and  the  members 
journeying  North  were  able  to  catch  a  fast  train,  while  those 
journeying  South  returned  to  Peterborough,  with  one  or  two 
others  who  took  the  opportunity  of  staying  to  see  the  famous 
Crowland  Abbey.  Altogether,  the  first  meeting  in  the  new  century 
must  be  voted  a  most  successful  and  instructive  one,  and  its 
memories  will  linger  long  with  those  who  were  fortunate  enough 
to  attend  it. 
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I.— THE  MAKING  AND  COST  OF  CARRIAGE 

AND  FOOT  ROADS  AND  RUSTIC  BRIDGES  TO  CARRY 

TEN  TO  FIFTEEN  TONS. 

By  Mr.  J.   Price,  High  Legh,  Knutsford. 

Roads. 

The  general  preliminary  operations  for  laying  out  a  road, 
consists  of  an  examination  of  the  part  of  the  country  where  the 
proposed  line  of  communication  is  to  be  made,  for  the  purpose  of 
ascertaining  the  most  favourable  direction ;  an  accurate  survey,  in 
order  to  see  which  line  presents  the  most  advantages  as  regards 
carrying  out  the  work,  and  the  cost  of  same.  These  preliminaries 
will  enable  a  report  to  be  made,  giving  a  description  of  any  special 
features  which  cannot  be  shown  on  the  plan.  The  25-inch  Ordnance 
Map  will  serve  for  the  plan  in  most  cases. 

The  report  before  commencing  the  work  should  be  after  the 
following  style  : — 

1.  General  Map  of  the  locality. 

2.  A  profile  of  each  line. 

3.  Cross  sections  at  short  intervals. 

4.  The  Calculations  of  Excavations  and  Embankments. 

5.  Drawings  of  the  Bridges  and  Culverts. 

6.  Specification  of  the  work. 

7.  Amount  of  Stonework  and  Timber. 

8.  Estimate  of  Cost. 

SuKVKV  OF  A  Common  Road. 

In  laying  out  a  Common  Road  there  are  less  restrictions  in  the 
<lirection  of  the  line  than  in   any  other  kind  of  communication. 
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owing  to  the  character  of  the  conveyances  used  upon  it.  Never- 
theless, the  Engineer  should  confine  himself,  as  far  as  economy  of 
expenditure  will  permit,  to  the  most  direct  line  between  the  points, 
and  the  one  which  offers  the  least  height  to  be  overcome.  The 
obstacles  with  which  he  will  meet  to  prevent  this  are  hills,  valleys, 
marshes,  and  watercourses. 

When  a  hill  intervenes  between  the  two  points  to  be  connected, 
the  principal  object  to  be  attended  to,  is  to  give  the  road  such  a 
slope,  that,  in  the  descent  with  the  usual  speed,  there  shall  be  no 
danger  to  the  carriages  from  the  accelerating  force  of  gravity  in 
the  direction  of  the  road,  and  this  will  be  accomplished  by  not 
making  the  slope  greater  than  what  is  termed  the  "  angle  of 
friction  "  for  the  particular  kind  of  road  covering  used,  whether  it 
be  a  pavement,  a  broken  stone  surface,  or  a  gravel  road,  for  when 
the  slope  of  the  road  is  equal  to  the  "  angle  of  friction,"  the 
friction  of  the  carriage  wheels  will  be  in  equilibrium  with  the 
component  of  the  force  of  gravity  in  the  direction  of  the  road, 
and  this  component  will  therefore  have  no  tendency  to  increase 
the  velocity  of  the  carriage,  which  it  would  do  were  it  greater  than 
the  force  of  friction,  as  the  difference  between  the  two  forces  would 
then  act  as  an  accelerating  force  on  the  carriage.  To  determine 
the  "  angle  of  friction,"  direct  experiments  have  been  made 
by  allowing  carriages  to  descend  freely  on  a  road  of  variable 
inclination,  until  the  friction  overcame  the  force  which  caused  the 
motion,  and  also  by  the  "  force  of  traction  "  on  a  level  road  or  the 
fractional  part  of  the  weight  of  the  carriage  which,  when  applied 
to  it,  would  be  just  sufficient  to  overcome  the  friction  and  set  the 
carriage  in  motion. 

The  following  are  the  results  of  the  experiments,  the  load  moved 
being  one  ton,  or  2,240  pounds  : — 


No. 

I. 

Well  made  pavement 

33  lbs. 

No. 

2. 

Broken  stone  surface  laid  on  an  old 

flint  road    ----- 

65  lbs. 

No. 

3- 

Gravel  road     ----- 

147  lbs. 

No. 

4- 

Broken    stone    surface    on    a  rough 

pavement  bottom 

46  lbs. 

No. 

5- 

Broken  stone  surface  on  a  bottom  of 

concrete    ----- 

46  lbs. 
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From  this  it  appears   that  the  "angle  of  friction"  in  the  first 
case  is  represented  by  o4|^,  or  i-6Sth  nearly,  and  that  the  slope  of 
the  road  should  therefore  not  be  greater  than  one  perpendicular  to 
sixty-eight  in  length,  or  that  the  height  to  be  overcome  must  not 
be  greater  than    i-68th   of  the  distance   between   the   two  points 
measured  along  the  road,  in  order  that  the  force  of  friction  may 
counteract  that  of  gravity  in  the  direction  of  the  road.     A  similar 
calculation  will  show  that  the  angle  of  friction  in  the  other  cases 
will  be  as  follows  :  — 

No.  2        -         -         -         -         -         -  I  to  35  nearly. 

No.  3       -         -         -         -         -         -         I  to  15        „ 

No.  4  and  5      -         -         -         -         -  i  to  49        ,. 

In  laying  out  a  road,  when  one  point  is  higher  than  another,  or 
when  it  is  necessary  to  pass  a  ridge  at  a  point  higher  than  either  of 
the  extreme  points,  the  line  followed  should  be  direct  between  the 
points,  so  long  as  the  ascent  is  within  the  foregoing  limits,  according 
to  the  character  of  the  road  covering,  no  other  obstacles  intervening 
which  would  necessitate  a  change  of  direction.  If,  owing  to  any  of 
these  causes,  a  change  of  direction  should  become  necessary  at 
any  point,  it  will  be  made,  and  be  continued  in  the  new  direction 
until  the  direction  towards  the  point  of  arrival  can  be  resumed. 
An  examination  of  the  line,  between  the  point  where  the  original 
direction  is  resumed  and  the  first  point,  will  remain  to  be  considered 
in  comparison  with  those  already  laid  out. 

To  render  this  somewhat  clear  by  a  diagram  : — 

Let  A  and  D  be  the  points  to  be  connected,  A  being  the 
point  of  departure,  D  that  of  arrival  A  direction  is  first  assumed 
between  A  and  D,  and  is  continued  to  B,  when  it  becomes 
necessary  to  assume  a  new  direction,  B — C,  owing  to  some  impedi- 
ment ;  this  new  direction  is  continued  to  C,  at  which  point  it  is 
found  practicable  to  assume  the  direction  C — D  as  the  shortest 
to  the  point  of  arrival  ;  the  line  passing  through  the  points 
A,  B,  C,  D,  is  then  examined  on  that  part  between  A  and  C  to 
ascertain  whether  the  direction  A — C,  which  is  the  most  direct, 
will  also  satisfy  the  other  necessary  conditions,  and,  if  it  does,  it 
will  be  taken  as  the  corrected  line. 
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In  all  cases  economy  must  always  be  considered,  together  with 
easy  ascents  and  descents,  and  good  judgment  in  selecting  the 
line  will  be  the  means  of  having  a  good  communication  with  a 
uniform  ascent  within  the  prescribed  limits.  Whenever  there  is  a 
continual  rise  of  the  ground,  by  making  frequent  changes  in  a 
zigzag  line  between  the  two  points,  the  length  of  each  zigzag 
depending  on  the  nature  of  the  surface  (as  already  mentioned),  the 
straight  portions  of  the  line  should  be  connected  at  the  points 
of  change  of  direction  by  an  arc  of  a  circle  based  upon  a  few 
elementary  principles  of  geometry. 

The  road  at  the  curve  should  be  increased  one  quarter  of  the 
width  when  the  angle  between  the  straight  and  zigzag  portion  is 
from  1 20  to  90,  and  the  increased  width  when  the  angle  is  between 
90  and  60  should  be  one  half.  This  portion  should  not  have  as 
much  slope  in  it  as  in  the  other  portions  of  the  road,  as  a 
precaution  for  safety  in  descents. 

Pleasure  Drives. 

In  roads  designed  solely  for  pleasure  drives,  such  as  laid  out  by 
landscape  gardeners  in  parks,  etc.,  curvature  is  the  rule  rather  than 
straightness,  the  object  being  to  wind  as  much  as  possible  in 
Hogarth's  "line  of  grace,"  so  as  to  obtain  the  greatest  development 
of  length  which  the  area  of  the  ground  will  permit,  but  at  the  same 
time  never  appear  to  turn  for  the  mere  sake  of  curving.  Some 
reasons  for  the  windings  must  always  be  suggested,  such  as  a  clump 
of  trees,  a  rise  of  ground,  a  good  point  of  view,  or  any  object  which 
may  conceal  the  artifice  employed. 

Marshy  land  should  be  avoided,  if  possible,  owing  to  the  con- 
tinual expense  of  keeping  the  road  in  repair. 

After  going  through  the  various  points,  it  will  be  easy  to  decide 
on  the  line  of  the  proposed  road,  always  avoiding  large  streams  by 
taking  a  more  circuitous  route,  as,  in  the  case  of  carriage  drives,  a 
more  extensive  view  is  obtained  and  a  line  of  easier  gradients. 

5 
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When  the  line  is  finally  decided  upon,  then  will  come  the  work  of 
balancing  the  excavations  and  embankments,  always  remembering 
that  earth  in  its  natural  state  occupies  less  space  than  when  broken 
up,  this  difference  being  about  ore-third  more  in  bulk.  This  depends 
upon  the  formation  of  the  earth  to  be  removed.  A  good  plan  is 
to  have  the  centre  line  marked  out  and  stakes  put  in  to  show  how 
much  is  to  be  filled  in  or  to  be  excavated  ;  by  these  means  the 
workmen  can  see  at  a  glance  how  much  there  is  to  be  done  and 
the  places  that  require  it. 

Road  Specifications. 
In    making   out  specifications   for   the   execution  of  any   work, 
everything   should    be   plainly   expressed,  and  nothing   left   to  be 
inferred. 

I.    Description  of  the  Work. 

This  usually  refers  to  the  maps  and  plans  defining  the  centre 
line,  cross  section,  true  grade,  and  sub  grade.  Grade  is  the  top  of 
the  bank  as  completed  and  ballasted  ;  sub  grade  is  from  one  to 
two  feet  below  this  ;  it  is  the  top  surface  of  the  earthwork  before 
the  ballast  is  put  on. 

2.    Preliminary  Work. 

Clearings. — All  trees,  log,  brush,  and  other  vegetable  matter  to  be 
removed  from  the  ground  on  which  the  banks  are  to  be  placed. 

Grubbing.—  All  stumps  and  large  roots  to  be  grubbed  out  the 
entire  width  of  the  road. 

Mucking. —  All  soft  earth  to  be  removed  down  to  two  feet  below 
sub  grade. 

3.    Excavation. 

All  the  dimensions  should  be  given,  i.e.,  width,  side  slo])es,  etc.; 
also  the  distance  below  grade  which  the  excavation  is  to  be  made 
to  allow  for  ballasting.  Ditches  must  be  cut  along  the  top  of  the 
slope  to  protect  the  slojjes  of  the  cut;  their  size  to  depend  on  how 
much  will  be  required  of  them.  Usually  the  grade  is  so  established 
as  to  make  the  "cut  and  fill"  nearly  balance,  and  the  whole  work 
is  measured  in  the  cut,  and  is  paid  for  as  excavation  only,  unless 
the  "haul"  exceeds  the  limit  named  in  the  specification,  in  which 
■case  the  extra  hauling  is  paid  for.      In  case  the  "cut"  does  not 
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make  the  "fill,"  the  extra  material  is  measured  in  the  "borrowing 
pit,"  so  that  all  earthwork  is  measured  in  the  excavation. 
4.    Embankment. 

Ditnensions. — These  include  width,  side  slope,  etc. 

Materials. — No  soft  mud,  muck,  or  vegetable  matter  should  be 
allowed  in  the  bank. 

Subsidence.— \n  making  high  banks  in  the  usual  manner, 
allowance  must  be  made  for  settling,  and  the  banks  be  made  so 
much  higher  originally.     The  following  has  been  used  for  banks  : — 

5  feet  high       ------         3  inches. 

10        ,,  ------  5 

20        „  ------         8| 

28        „  - 10 

35        »  .---.-       II 

40        ,.  - 12 

For  intermediate  height  allowance  is  made  in  the  same  proportion. 
An  embankment  should  never  be  carried  up  to  any  piece  of 
masonry  as  a  bridge  abutment,  by  dumping  from  the  top  of  the 
bank  in  the  usual  way,  but  should  be  wheeled  and  rammed  in 
layers. 

5.    Ballast. 

The  kind  of  ballast  to  be  used,  and  the  thickness  must  be  named ; 
if  of  gravel,  the  quality;  if  of  broken  stone,  the  kind  of  stone  and 
the  size  of  the  pieces.     It  is  measured  on  the  finished  work. 

6.  Details. 
The  position,  size,  and  slope  of  the  ditches :  providing 
for  the  passage  of  roads  and  watercourses ;  protecting  banks 
from  the  action  of  water  rip  rap ;  slope  walls,  piles,  etc. ;  extra 
excavations,  as  foundations,  pits  for  bridges,  etc.  ;  location  of 
"spoil  banks"  and  "borrow  pits." 

Gradients. 
In  forming  the  embankments  and  excavations,  the  inclination 
of  the  sides  will  require  careful  attention,  according  to  the  nature 
of  the  soil,  and  the  action  of  internal  moisture  upon  them;  in 
ordinary  soil  the  slope  being  45  (plate  2,  fig.  11),  but  with  sandy 
soils  a  much  greater  slope  is  necessary.  The  slopes  should  be 
covered  with  sods,  if  these  are  to  be  had  ;  if  not,  covered  with 
vegetable  mould,  say  four  to  six  inches  thick,  and  then  sown  with 
grass  seeds,  by  which  means  they  will  be  protected  from  injury  by  the 
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weather.  In  the  event  of  there  being  plenty  of  stone  in  the  neigh- 
bourhood, channels  can  be  made,  and  a  dwarf  wall  on  the  hill  side  to 
prevent  the  wash  from  the  hill  being  carried  into  the  roadway  and 
the  surface  spoiled;  and  holes  should  be  left  here  and  there  to  allow 
the  water  to  get  through  into  the  channels  (plate  2,  fig.  10). 
When  the  roadway  is  cut  through  rock  this  is  not  so  important,  but 
it  is  as  well  to  remember  that  by  having  these  side  slopes  the 
surface  of  the  road  is  very  much  better,  through  having  the  benefit 
of  the  action  of  the  sun  and  air. 

When  the  roadway  is  cut  on  the  face  of  a  hill,  it  is  necessary  to 
have  retaining  walls  l:)uilt,  both  above  and  below  the  level  of  the 
new  road  (plate  2,  fig.  12).  When  the  nature  of  the  country 
through  which  the  road  passes  will  not  permit  the  gradients  being 
as  laid  down,  it  is  a  good  plan  to  have  three  rows  of  sets  laid  at  an 
angle  of  45  to  the  road,  and  about  every  thirty  yards  apart,  to 
prevent  storm  water  from  washing  out  the  rack  and  tearing  up  the 
stones,  and  thus  spoiling  the  road,  as  well  as  preventing  a  great 
amount  of  silt  from  getting  into  the  catchpits  (plate  2,  fig.  8). 
Where  a  long  incline  becomes  necessary,  it  will  be  found  economical 
to  make  the  first  portion  the  steepest  and  decrease  it  as  it  ascends, 
and,  it  the  slope  can  be  varied  by  occasional  level  stretches,  the 
efticiency  of  the  road  will  be  greatly  increased. 

DR-MNAGE. 

In  all  cases  it  is  essential  that  the  foundation  of  the  road  should 
be  thoroughly  drained  to  a  depth  of  at  least  three  feet  below  the 
bottom  of  the  road,  for  though  in  light  sandy  soils  this  precaution 
will  hardly  be  necessary,  it  is  important  that  it  should  be  done  where 
the  nature  of  the  soil  is  at  all  retentive.  Salt  glazed  pipes,  with 
uncemented  joints,  are  preferable  to  ordinary  field  tiles,  as  they  will 
stand  more  pressure  and  are  not  so  subject  to  frost  (plate  2,  figs.  7,  9). 
By  these  means  the  subsoil  water  will  be  carried  away,  thus  allowing 
the  surface  water  more  freedom  to  get  away  in  the  side  drains. 

The  surface  of  the  road  sliould  have  a  convexity  of  six  inches  to 
thirty  feet  in  width,  and  channels  should  be  made  at  the  sides  to  a 
drain  laid  to  carry  off  the  water.  These  channels  should  have 
gullies  placed  alternately  on  each  side  of  the  roadway,  say  twenty- 
five  yards  apart  (plate  i,  fig.  6).  The  gully  on  the  side  where  the 
footpath  is,  can  have  the  entrance  for  the  water  either  on  the  side 
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or  on  the  top  (plate  i,  fig.  2),  that  on  the  other  side  the  entrance 
for  the  water  on  the  top  (plate  i,  fig.  4). 

When  the  road  crosses  marshy  land,  the  soil  will  require  to  be 
thoroughly  drained  before  the  road  can  be  made  with  safety.  The 
best  plan  that  can  be  followed  is  to  cut  a  wide  and  deep  open 
main  drain  on  each  side  of  the  road  (plate  i,  fig.  i)  to  convey  the 
water  to  the  natural  watercourses,  and  cross  drains  (plate  i,  fig.  3) 
should  be  laid  at  frequent  intervals  to  drain  the  subsoil  of  the 
roadway,  and  should  be  laid  as  low  as  possible,  so  as  to  drain  into 
the  main  drains,  which  should  be  built  of  stone.  The  surface 
water  can  be  carried  into  the  main  drains  by  means  of  pipes  laid 
through  the  embankments  of  the  road.  In  case  of  very  marshy 
land,  all  the  drains  should  be  laid  on  brushwood. 

Road  Coverings. 

The  object  of  road  coverings  is  to  diminish  the  resistance  by 
friction  of  the  wheels  along  the  surface  of  the  road  by  action  of 
the  traffic  and  the  weather.  To  effect  this,  the  road  covering 
must  be  formed  of  some  hard  and  durable  materials,  laid  on  an 
unyielding  bed,  the  good  and  bad  qualities  of  the  road  depending 
on  the  covering,  and  the  bed  on  which  they  are  laid.  If  the 
bed  is  not  of  an  unyielding  nature,  the  covering  will  be  soon 
worked  into  it  by  the  passage  of  vehicles,  and  the  subsoil  will  be 
worked  to  the  surface,  the  mud  always  forming  through  the  disunion 
which  this  will  cause  between  them.  If  the  materials  be  not  hard 
and  durable,  the  road  covering  will  rapidly  wear  into  ruts,  and  thus 
increase  the  friction.  To  satisfy  the  good  conditions  of  a  road,  a 
covering  of  hard  stone  of  sufKicient  thickness,  should  be  provided, 
so  as  to  prevent  a  weight  laid  on  any  point  of  the  surface  from 
pressing  the  materials  into  the  subsoil. 

The  ordinary  covering  for  Common  Roads  is  formed  of  a  coating 
of  small  broken  stone  laid  either  on  a  pitched  rubble  bottom  or  on 
the  surface  of  the  subsoil  which  forms  the  bed.  The  pitched 
bottom  is  formed  by  excavating  the  surface  of  the  ground  to  a 
suitable  depth,  and  preparing  the  foundation  of  the  road  vvith 
irregular  pyramidal  shaped  stone  which  should  be  at  least  seven 
inches  thick  in  the  centre,  and  the  base  about  five  inches  ;  these 
should  be  set  with  great  care  as  closely  in  contact  at  tiieir  bases 
as  practicable,  other  stones  being   put  in  the  centre  to  give  the 
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convexity  to  the  road.  The  spaces  between  the  blocks  or  burrs 
of  stone  are  filled  with  smaller  stones  compactly  set  with  a  hammer. 
A  layer  of  broken  stone  four  inches  thick  is  laid  over  this  pave- 
ment for  a  width  of  nine  feet  on  each  side  of  the  centre  of  the 
road  ;  in  the  case  of  a  road  thirty  feet  wide,  no  fragment  of  this 
covering  should  measure  more  than  2A  inches  in  any  direction,  a 
layer  of  coarse  gravel  or  small  broken  stone  being  laid  over  the 
wings  to  the  same  depth  as  the  centre  layer.  The  foundation  of 
the  road  being  laid  so  far,  the  road  is  thrown  open  for  vehicles 
until  the  layer  has  become  perfectly  compact,  care  being  taken  to 
fill  in  the  ruts  with  fresh  stone  in  order  to  obtain  a  uniform  surface. 
A  second  layer,  about  two  inches  in  depth,  is  then  laid  over  the 
centre  of  the  roadway,  and  the  wings  receive  a  layer  of  materials 
laid  on  to  a  sufficient  thickness  to  make  the  outside  of  the  road 
nine  inches  lower  than  the  centre.  A  coating  of  clean  gravel 
1 1  inches  thick  (termed  a  binding)  is  spread  over  the  surface,  and 
the  road  is  then  ready  to  be  thrown  open  to  vehicles.  Steam 
rollers  are  now  used  very  largely  in  the  laying  of  stone  on  roads, 
and  put  an  immediate  finish  to  the  surface,  whereas  where  one  is 
not  employed  it  takes  time  to  get  the  road  settled,  especially  where 
there  is  not  much  traffic.     (Plate  i,  figs,  i,  5.) 

The  quality  of  the  stone  varies  according  to  the  part  of  the 
country  where  the  work  is  done,  and  with  this  varies  the  cost  of 
making  the  roads.  The  stone  from  the  Welsh  quarries  is  considered 
about  the  best  (Mc.Adam),  but  the  cost  of  this  in  distant  places 
from  the  quarries  would  prevent  it  being  used,  and  then  local  stone 
is  called  in.  The  width  of  thirty  feet  has  been  taken  as  a  basis, 
but  no  roads  should  be  of  less  width  than  will  allow  two  convey- 
ances to  pass  with  ease.  It  should  be  borne  in  mind  that  any 
unnecessary  width  increases  both  the  first  cost  of  construction  and 
the  expense  of  annual  repairs.  In  some  cases,  especially  in  private 
parks,  the  centre  of  the  road  will  only  be  treated  with  stone,  the 
wings  being  used  in  the  summer  for  the  lighter  kinds  of  vehicles, 
as  they  present  a  more  pleasant  surface  for  travelling  in  that 
season. 

There  should  be  at  least  one  footpath  from  five  to  six  feel  wide 
and  not  more  than  six  inches  higher  than  the  bottom  of  the  side 
channels,  and  this  should  have  a  pitch  of  half  an  inch  to  one  foot 
in  width.      If  the   soil   is   naturally  firm  and  sandy,  or  gravelly,  its 
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surface  will  serve  for  the  path  ;  but  if  not,  the  soil  must  be 
excavated  to  a  depth  of  at  least  six  inches,  and  then  filled  with 
clean  gravel.  It  is  of  great  importance  that,  for  the  purpose  of 
keeping  the  road  in  a  good  travelling  state,  its  surface  should  be 
kept  dry,  and  it  will  be  necessary  to  remove  as  far  as  practicable 
all  objects  that  obstruct  the  action  of  the  wind  and  sun  on  its 
surface.     Fences  and  hedges  should  not  be  higher  than  five  feet. 

Repairs  and  Materials. 

The  friable  rocks  which  are  easily  worn  down  by  friction  should 
not  be  used  if  harder  metals  can  be  obtained.  The  materials  should 
be  collected  in  small  depots  at  convenient  distances  along  the  road 
side,  so  as  to  be  always  at  hand  when  wanted.  Ruts  and  hollows 
should  be  filled  in  with  fresh  materials  immediately  by  successive 
thin  coatings,  a  fresh  one  being  laid  on  as  soon  as  the  other  is 
thoroughly  worked  into  the  mass. 

The  season  for  repairs  being  between  October  and  April,  the 
whole  line  should  be  seen  to  during  this  period  ;  and,  besides 
these  repairs,  the  side  channels  and  catchpits  should  be  cleaned 
from  time  to  time,  and  the  mud  removed  from  the  road  surface  to 
some  convenient  spot  where  it  will  not  obstruct  the  roadway,  side 
channels,  or  catchpits.  Water  sand  and  binding  materials  should 
be  promptly  used  if  a  road  begins  to  break  up  m  the  Spring  winds. 

In  arriving  at  the  cost  of  a  road,  it  is  difficult  to  have  a  set  price 
for  every  locality,  owing  to  the  difference  in  the  cost  of  materials 
and  labour,  the  following  prices  being  for  a  road  capable  of  carrying 
traction  engines  and  steam  rollers,  and  made  say  ninety  miles  from 
the  hard  stone  quarries,  and  three  miles  from  the  railway  station, 
the  foundations  being  local  stone. 

Excavating    and    carting    distance    |^-mile 

(say  I  ft.  6  in.  deep)       -         -      per  sq.  yd. 
Rubble  for  foundations     -         -         -         ,, 
Pitching  and  racking  labour       -         -  ,, 

Spreading  and  racking  smaller  stone  •  ,, 
Carting  hard  stone  3  miles  -  -  ,, 
Hard  surface  stone,  3  inches  thick  -  ,, 
Carting  burr  stone  and  gravel  (local)  ,, 

Sand  and  gravel  for  binding      -         -         „ 

Cost  per  square  yard  of  Roadway 
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Draining  with  6-inch  sanitary  pipes,  laid 
complete  with  bends,  junctions,  etc.,  3/- 
per  lineal  yard,  or  equal  to  ^hd.  per 
square  yard  for  each  side  of  road     - 

liuilding  catchpits  of  stone,  complete  with 
grid,  at  40/-  each,  i.e.,  one  every  25  yards, 
equals  say  2d.  per  square  yard 

Laying  subsoil  drains,  5  yards  apart,  and 
main  drain  :  n)ain  drain  3d.  per  yard. ; 
wing  drains  id.  per  yard  ;  id.  per  square 
yard       -  -  -  -  -  - 

(Airb  stone,  9  in.  by  3  in.,  free  stone,  at  gd. 
lineal  yard  ;  4^6.  per  square  yard    - 

l^vxcavaling  and  carting,  say  9  in.  deep,  at 
per  square  yard       .         -         .  -         . 

Gravel,  ballast,  and  sand     -         -         -  - 

l.,abour  spreading  gravel,  ballast,  and  sand  - 

Carting  gravel,  ballast,  and  sand 


Total  Cost  of  Road  and  Footpath  :  — 

Roadway,  8  yards  wide,  at  4/3  per  yard 
Footpath,  2  „  at  2/7         ,, 


With  regard  to  the  cost  of  the  road  as  shown  to  be  39s.  2d.  per 
lineal  yard,  ten  yards  wide,  it  must  be  remembered  that  this  road 
is  to  carry  a  traction  engine,  and  consequently  more  ca're  has  to 
be  allowed  for  in  making  same ;  and  then  again,  a  road  once  well 
made,  amply  compensates  the  owner  by  the  smaller  demand  there 
will  be  for  repairs,  as  compared  with  one  of  a  cheaper  kind. 

Bridges. 

Bridges  are  classified  cither — from  the  character  of  the  structure 
— as  fixed  bridges  or  movable  bridges. 

The  portions  of  the  roadway  at  each  extremity  which  lead  to  it 
are  termed  the  approaches.  The  i)oints  of  support  of  the  bridge  at 
each  shore  are  termed  abutments;  and-lhe  intermediate  points  of 
support  the  piers.  The  interval,  or  water  way,  between  the  points 
of  support  is  termed  a  bay.  The  walls  which  sui)port  the  embank- 
ments ot  the  ai)proaches  where  ihcy  join  the  bridge  are  termed  the 
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wings.  The  faces  of  the  bridge,  up  and  down  stream,  are  termed 
the  heads.  The  projections  of  the  piers  beyond  the  faces  are 
termed  the  starUngs,  or  cut  waters.  The  centre  line  of  the  bridge, 
between  its  extremities,  is  termed  the  axis. 

In  laying  the  line  for  the  road,  in  the  previous  part  of  this  essay, 
the  stream  to  be  crossed  will  appear  on  the  plan  and  report,  where 
the  character  of  the  stream,  width  of  same,  character  of  the  soil  of 
the  banks,  the  probable  changes  which  will  take  place  from  the 
construction  of  the  bridge,  and  the  kind  of  structure  which  will 
be  most  suitable  will  appear. 

•  The  principal  points  to  be  attended  to.- — ist.  To  procure  a  suitable 
waterway  for  the  passage  of  the  stream,  in  order  that  the  water,  being 
partially  dammed  back  by  the  bridge,  may  not  rise  sufficiently  high 
to  damage  the  grounds  above  it,  nor  receive  from  the  same  cause, 
a  velocity  so  great  near  the  bridge  as  to  change  the  bed.  2nd.  To 
adopt  such  a  system  of  foundations  as  shall  secure  the  durability 
of  the  structure.       3rd.  To  secure  an  easy  means  of  approach. 

Wooden  Bridges. 

.-\.  Wooden  Bridge  is  composed  of  three  distinct  parts,  ist.  The 
points  of  support  of  the  superstructure.  2nd.  The  framework 
which  sustains  the  roadway.     3rd.  The  roadway. 

The  points  of  support  for  the  superstructure,  which  are  the 
abutments  and  piers,  are  formed  either  of  wood  or  stone  ;  the 
choice  of  the  two  systems  depending  principally  on  the  character 
of  the  stream  and  the  nature  of  the  bed,  stone  offering  more 
resistance  to  floating  bodies,  and  being  of  a  less  perishable  nature. 

The  general  arrangement  of  the  stone  piers  and  abutments  of 
wooden  bridges  differ  very  little,  except  in  a  few  details  required 
by  the  superstructure,  from  those  of  stone  bridges.  The  starlings 
are  carried  up  above  the  level  of  the  highest  water  mark,  and  the 
portion  of  the  supports  above  them,  on  which  the  roadway  rests. 
The  lowest  points  of  the  framework  should  be  above  the  level  of 
the  highest  water  mark,  to  preserve  the  woodwork  from  decay, 
arising  from  exposure  to  alternate  dryness  and  moisture.  In  the 
construction  of  a  simple  Rustic  Bridge,  wooden  abutments  could 
be  used,  by  constructing  what  is  termed  a  "crib  work,"  which 
consists  of  large  pieces  of  square  timber  laid  horizontally  over  each 
other,    to  form  the  upright  or  sloping  faces  of  the  abutment,  these 
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pieces  being  halved  into  each  other  at  the  angles,  and  otherwise 
firmly  connected  together  by  iron  bolts  ;  the  space  enclosed  by  the 
crib  work  is  filled  with  earth,  carefully  rammed,  or  with  dry  stone, 
as  circumstances  permit. 

A  wooden  abutment  of  a  more  economical  construction,  may  be 
made  by  partly  imbedding  large  pieces  of  timber,  placed  in  a 
vertical  position,  at  intervals  of  about  four  feet  from  each  other, 
and  forming  the  facing  to  sustain  the  earth  behind  the  abutments 
by  thick  plank.  Though  these  methods  may  be  used  in  small 
bridges,  they  are,  at  their  best,  very  clumsy,  and  inferior  from 
every  point  of  view  to  stone  piers  or  abutments. 

As  the  bridge,  in  accordance  with  the  conditions  required  in  this 
essay,  is  to  be  a  rustic  one  to  carry  lo  to  15  tons,  presumably  to 
carry  a  traction  engine,  it  is  proposed  to  treat  the  matter  from  a 
rustic  point  of  view  as  only  ornamental,  and  to  give  a  description 
both  of  an  iron  and  wooden  l)ridge,  described  hereafter  as  first 
and  second  class. 

First  Class. — In  dealing  with  this  class  of  bridge,  it  is  proposed 
to  have  the  abutments  built  of  stone,  the  girders  made  of  rolled 
steel,  and  the  head  rails  made  of  light  steel  girders,  the  whole 
bolted  together  and  treated  in  a  rustic  manner  to  hide  the  ironwork. 
(See  Nos.  13,  14,  plate  3). 

Dimensions  and  Form  of  Piles  and  Ahutiii.ents. — In  arriving  at 
the  thickness  of  tiie  abutments,  it  has  been  found  by  an  examination 
of  the  most  celebrated  bridges,  that  tlie  thickness  at  the  toji  varies 
between  ^  and  \  of  the  span. 

The  faces  of  the  abutments  usually  receive  a  slight  batter  to 
give  them  greater  stability,  but  this  batter  should  not  be  greater 
than  ten  perpendicular  to  one  base,  and  may  approach  as  nearly  a 
vertical  as  the  character  may  seem  to  demand. 

The  spread  of  the  foundations  will  dcjiend  on  the  nature  of 
their  bed  ;  the  same  rule  being  followed  in  this  case  as  for  other 
structures  in  masonry. 

'I'he  starlings  at  the  end  of  the  piers  may  present  either  two 
plain  surfaces,  with  an  angle  up  and  down  the  stream,  the  object 
being  to  prevent  ice  and  other  floating  bodies  from  damaging  the 
head  of  the  bridge,  and  to  present  the  most  suitable  cutwater,  to 
prevent  whirls  occasioned  by  the  backwater  from  vmdermining  the 


foundations  :   and  it  has  been  found  that  the  semi-elHpse  is  the 
most  suitable  to  accomplish  this. 

In  laying  down  the  construction  of  the  bridge,  it  will  be  wiser 
to  allow  for  a  little  more  than  the  limit,  viz.,  15  tons,  as  the  cost 
is  so  little  more,  that  the  additional  outlay  is  more  than  balanced 
by  the  extra  strength  of  the  bridge. 

The  width  of  the  span  to  be  twenty  feet,  and  twenty  feet  wide, 
including  a  footpath  five  feet  wide. 

In  laying  down  the  foundations,  should  the  bottom  of  the  river 
be  sandy,  the  ground  should  be  excavated  at  least  two  feet  below 
the  river  bed.  A  box  is  then  formed  to  dam  out  the  water,  and 
concrete,  at  least  six  feet  wide  by  six  feet  longer  than  the  abutments, 
is  then  put  in  to  make  ready  for  the  masonry.  The  thickness  of 
the  masonry  should  be  at  least  three  feet  at  the  bottom,  and  finish 
two  feet  six  inches  at  the  girder  line  ;  the  back  of  this  masonry  is 
then  filled  in  with  rubble  backing.  The  abutments  are  now  ready 
for  the  girders. 

To  carry  the  weight  required,  it  will  be  necessary  to  lay  down 
four  rolled  steel  girders,  ten  inches  by  four-and-a-half  inches  wide, 
thirty-two  lbs.  per  foot,  with  a  safe  load  to  each  of  5  tons.  8  cwto  qrs., 
these  four  giving  a  safe  load  of  21  tons.  12  cwt.  o  qrs. 

On  these  girders  will  be  bolted  rolled  steel  girders  eight  inches 
by  four  inches,  twenty-two  lbs.  per  foot,  placed  every  two  feet, 
complete  with  holes  for  fastening  six  inches  by  four  inches  creosoted 
timber  to  each  small  girder  with  half-inch  bolts.  This  timber 
provides  the  means  for  nailing  the  top  planking,  which  is  laid 
diagonally  across  the  timber  on  the  small  girders,  and  should  be  at 
least  three  inches  thick ;  by  these  means  there  is  a  great  saving  in 
the  timber  joints,  by  the  traflfic  not  meeting  the  timber  at  right 
angles. 

When  the  work  is  finished  this  far  (plate  3,  fig.  13),  all  the  spaces 
in  the  girders  and  sides  are  filled  in  with  timber  secured  by  bolts, 
the  faces  of  the  bridge  being  ready  to  be  treated  in  a  rustic  manner, 
as  shown  on  plate  4,  figs.  16,  17,  according  to  the  fancy  of  the 
builders  of  the  bridge. 
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Cost  of  Iron  Bridge. 

T.        C.       Q.     Lljs. 

Girders         41624  t.    c.  ^    s.    d. 

„  II      2     3     o  24    say  3    10    at  11/-  per  cwt.   38   10     o 

„    Rails  (gg^^i.)    5     2   24    say  o     6        „  „  360 

Plating  fixed  at  4d.  per  foot     -  -  -  -       3   13     4 

Planking  fixed  at  4/- per  square  yard  -  -  -     10   11     6 

Bolts  and  Nuts  and  fixing  girders  at  1/6  per  cwt.         -       5150 
Concrete  for  foundations,  say  30  cubic  yards,  at  20/-    -     30     o     o 
Sandstone   abutments    worked    and    fixed,    including 
facing  and  rubble  backing  ;  estimated  quantity  to 
each    abutment,    550    cubic    feet;    equals    1,100 
cubic  feet,  at  2/- a  cubic  foot        -  -  -  no     o     o 


^201    15   10 

Add   10  per  cent,  for  Incidentals  and  cost  of  Rustic 

Tmiber  for  Ornamentation  -  -  -     20     ^     7 


p^22i   19     5 

Wooden  Bridges. 

Second  Cla^s. — The  abutments  and  foundations  for  this  bridge 
will  be  treated  in  exactly  the  same  manner  as  with  the  previous 
bridge,  excepting  provision  is  to  be  made  in  the  masonry  for  the 
braces  of  the  bridge.  These  will  be  at  an  angle  of  45  to  the  roadway 
across  the  stream  (plate  4,  fig.  15). 

It  is  proposed  to  have  six  beams  of  timber,  twelve  by  twelve, 
laid  across,  and,  on  these,  creosoted  timbers,  eight  by  six  (securely 
fastened  to  the  beams),  placed  every  two  feet.  On  these  joints  will 
be  laid  the  planking  for  the  roadway,  which  should  be  at  least 
three  inches  thick,  and  laid  diagonally  as  in  the  previous  bridge. 
The  curb  for  the  footpath  should  be  twelve  by  eight,  with  a 
provision  made  for  an  iron  channel  to  be  fixed  against  same  to 
carry  off  the  water ;  the  heads  of  the  bridge  should  be  to  the  sizes 
as  shown  on  plate  4,  fig.  15.  The  footpath  is  formed  by  planks, 
six  by  two,  placed  with  an  opening  between  each  of  at  least  half 
an  inch,  to  allow  for  the  water  to  drain  away.  The  braces  of  the 
bridge  should  be  made  of  timber,  nine  inches  by  six  inches,  securely 


fixed  into  the  masonry  of  the  abutments  at  an  angle  of  45.     The 
other  timbers  to  the  sizes  shown. 

The  heads  of  the  bridge  can  then  be  treated  in  any  manner, 
according  to  the  taste  of  the  builder.     (See  plate  4,  figs.  16  and  17.) 

Cost  of  Wooden  Bridge. 

£  s.  d. 

Concrete  foundations  -  -  -  -     30     o     o 

Sandstone  abutments,  1,100  cubic  feet,  at  2/-  per  foot     no     o     o 
Six  beams,  each  containing  28  cubic  feet,  per  cubic 

foot  fixed,  168  feet  at  2/3  per  foot  -  -     18   18     o 

Eleven   cross   beams,    S  in.    by    6  in.,  containing    220 

lineal  feet,  at  8d.  per  lineal  foot   -  -  -       7     6     8 

Planking  curb  and  footpath,  say  56  square  yards,  at 

4/-  per  square  yard  -  -  -  -     1 1      4     o 

Bolts,  nails,  etc.,  say  10  cwt.,  at  12/-  per  cwt.  -       600 

Six  braces,  containing  each   12^7  cubic  feet  of  timber, 

75  feet  at  2/3  per  foot  fixed  -  -       8     8     9 

Head  rails,  complete,  containing   15  cubic  feet  each, 

30  feet  at  2/3  per  foot 
Rustic  work  made  of  split  oak  boards 


Add  10  per  cent,  for  Incidentals 
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IL— ON    TIMBERS. 

By  Arthur  Deane,  Assistant  Curator,  The  Museum, 
Warrington. 

Although  it  is  impossible  to  arrange  timbers  so  that  they  can  be 
identified  at  a  glance,  much  can  be  done  with  certain  characters, 
which  help  in  recognising  many  kinds  of  woods.  The  pith,  for 
instance,  if  included  in  our  piece  of  timber,  may  present  certain 
features,  being  pentagonal  in  Quercus  (Oaks)  and  Populus ;  in  the 
Walnut  {Juglans),  it  is  chambered,  while  in  Elder  and  Ailanthus 
it  is  very  large.  Many  woods  are  characterised  by  having  a  duramen, 
commonly  known  as  heartwood,  which  is  as  a  rule  heavier,  harder, 
and  more  coloured  than  that  of  the  Alburnum,  or  Sapwood,  which 
is  often  soft,  light,  and  colourless. 

Radiating  from  the  centre  are  a  number  of  lines,  giving  a 
star-like  appearance  on  transverse  section.  These  are  known  as 
medullary  rays,  and  are  of  great  value  in  identifying  timbers.  In 
some  timbers  they  are  few  and  far  apart,  or  they  may  be  numerous 
and  crowded,  or  narrow,  and  invisible  to  the  naked  eye.  Although 
invisible  in  many  timbers,  it  must  not  be  forgotten  that  no  tree  is 
devoid  of  medullary  rays.  In  some  timbers  there  are  two  kinds 
of  these  rays — broad  and  fine,  as  in  Oak,  Beech,  Sycamore,  etc. 
(See  Figs.  6,  15,  and  18.)  In  the  Beech  (Fig.  15)  the  medullary 
rays  bulge  out  at  the  annual  rings,  and  between  the  broad  rays  the 
rings  bend  outward.  The  Chestnut  (Fig.  7)  has  no  broad  medullary 
rays,  and  this  distinguishes  it  at  once  from  the  Oak.  In  the  Elm, 
Beech,  Birch,  etc.,  the  medullary  rays  are  coloured,  while  those  of 
Willow,  Poplar,  etc.,  are  colourless.  Often  on  transverse  section 
are  to  be  found  discoloured  patches.  These  are  generally  spoken 
of  as  "pith  flecks,"  e.g..  Alder,  Birch,  etc.     (Figs,  23  and  24.) 

The  resin  passages  of  some  Pines,  Firs,  etc.  (Figs,  i  and  3),  are 
a  great  help,  as  many  Conifers  are  distinguished  by  their  presence. 
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Care  must  be  taken  not  to  confuse  these  with  vessels  which  are 
to  be  found  in  the  wood  of  Dicotyledons,  as  these  elements  are 
absent  in  the  wood  of  Conifers,  so  that  it  can  be  seen  at  a  glance 
whether  we  are  dealing  with  a  Conifer  or  a  Dicotyledon. 

In  European  timbers  the  annual  rings  are  usually  distinguishable 
and  obvious,  though  they  may  be  very  narrow,  and  even  appear  to 
be  absent,  as  in  Holly. 

In  Dicotyledons,  the  pores  or  vessels  are.  of  great  importance. 
They  may  be  large  and  numerous  in  the  Spring  wood,  whereas  in 
the  Autumn  wood  they  may  be  small,  or  few  and  scattered.  Some- 
times the  vessels  are  small  and  equal  all  over,  and  care  must  be 
taken  not  to  confuse  these  woods,  e.y.,  Birch,  Horse  Chestnut,  with 
Conifers.  In  the  Laburnum  and  Plane,  the  vessels  are  of  medium 
size  (Figs.  lo  and  17). 

,  The  grouping  of  the  vessels  on  transverse  section  are  also  of 
great  use  in  determining  some  timbers.  In  Chestnut  and  liliamnus 
cathartica  (Figs.  7  and  16),  they  are  arranged  in  flame-like  radiating 
lines.  In  the  Elm  (Fig.  8),  we  find  them  in  wavy  tangential  bands, 
whereas  in  Hornbeam  (Fig.  21)  the  vessels  are  long  and  sinuous, 
radiating  between  the  medullary  rays. 

Characters  of  Conifers. 

The  wood  of  Conifers,  or  cone-bearing  plants,  is  of  simple 
structure;  there  are  no  vessels  ever  developed,  but  it  consists  of 
tracheides  and  wood  parenchyma.  There  is  a  well-marked  Autumn 
and  Spring  zone,  and  resin  ducts  are  often  present,  which  appear 
as  small  spots  on  a  transverse  section.  The  medullary  rays  are  very 
fine,  and  on  the  whole  the  wood  is  soft  and  even  in  texture. 

A. — i\'o  renin  passages  in  the,  wood. 

i.     No  true  heartwood  to  be  distinguished,  e.f/..  Silver  Fir. 
ii.     There  is  a  distinct  central  heartwood,  e.^.,  Yew. 

B.  —  Resin  canals  are  present,  at  least  in  the  Autumn  wood. 

iii.     No  true  heartwood  to  be  distinguished,  e.g.,  Spruce, 
iv.     There  is  a  central  heartwood,  p.g.,  Bines,  Larch. 

Scotch  Pine  {Pinus  s/jlvestris)     Fig.  1. 
Annual    rings   very   distinct    and    somewhat   undulating.      The 
Autumn  wood  is  sharply  defined  against  that  of  the  Spring  wood. 


Fig.  I. — Pinus  5ylvestris. 

(scotch     I'lNE.) 


Fig.  2. — Abies  pectinata. 

(silver    KIR.) 


Fig.  3. — Picea  excelsa, 

(spruce.) 


Fig.  4. — Taxus  baccata. 

(YEW.) 


Fig.  5. — Cedrus  deodara. 

(deodar.) 


Fig.  6. — Quercus  pedunculata. 

(oak.) 


Fig.  7. — Castanea  vesca, 

(SPANISH    CHESTNUT.) 


Fig.  8. — ^Ulmus  campestris. 

(EI.M.) 


Fig  9. — Fraxinus  excelsior. 

(ASH.) 


Fig.  10.    -Cytisus  Laburnum. 

(LAUURN'U.M.) 
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Fig.  ir.^ — Robinia  Pseudacacia. 

(false  acacia.) 


Fiji.  12. — Prunus  Avium. 


(cherry.) 


Fig.  i3.^Prunus  domestica. 

(PIA'M.) 


Fig.  14.— Sambucus  nigra. 

(elder.) 


J'^'ii 
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Fig.  15. — Fagus  sylvatica. 

(beech.) 


Fig.  16. — Rhamnus  cathartica. 

(HV<  KTHOKX.) 


Fig.  17. — Platanus  orientalis 

(plank.) 


Fig.  18. — Acer  Pseudoplatanu*. 

(SV(  AMORE.) 


Fig.  19. — Acer  platanoides. 

(NORWAY    N[APT.F.) 


Fig.  20. — Tilia  parvifolia. 

(lime.) 


Fig.  2  1.     Carpinus  Betulus. 

(HORNIiEAM.) 


1  ig.  22.     Corylus  ANellana. 

(  HA/KI..) 


Fig.  23.— Alnus  glutinosa. 

(.\LDER.) 


Fig.  24.—  Betula  alba. 

(i!IRc:h.) 


Fig.  25. — Pyrus  Halus. 

'API'LK.) 


Fig.  26.— Aesculu!^  Hippocastanum. 

(IIDKSK    C  HESTXUT  ) 


Fig   2  7.~Salix  Caprea. 

(cCA.!'    WII.I.OW.) 


Yig.  28. — Populus  tremula. 

{.\SVEfi.) 
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Resin  passages  are  distinct,  large,  and  numerous.  The  wood  is 
honey  coloured  to  reddish  brown  and  very  resinous.  The  bark  is 
reddish  brown,  with  large,  deeply-fissured  plates. 

Silver  Fir  {Abies  pectitiata).     Fig.   2. 

There  is  no  true  heartwood  to  be  distinguished,  and  no  resin 
canals,  or  only  a  few.  The  Autumn  wood  is  well  defined.  The 
wood  is  of  a  pinkish  white,  light,  stiff,  with  a  silky  lustre.  Bark 
marked  by  longitudinal  fissures  and  diamond-shaped  scales. 

Spruce  [Picea  excelsa).     Fig.  3. 

No  true  heartwood  to  be  distinguishable.  Resin  canals  are 
present,  therefore  the  wood  is  more  resinous  than  Silver  Fir.  The 
wood  is  commonly  known  as  white  deal,  is  whitish  in  colour, 
tough,  light  and  elastic.  The  bark  is  brown,  with  a  tinge  of  red, 
and  sheds  in  small  scales. 

Yew  {Taxas  haccata).      Fig.   4. 

There  is  a  well-developed  heailwood,  which  is  brownish  red  in 
colour.  The  sapwood  is  small  and  yellowish  white.  The  annual 
rings  are  narrow,  undulating,  and  well  defined.  The  medullary 
rays  are  fine. 

Deodar  [Gedrus  Deodara).      Fig.   5. 

There  is  a  distinct  central  heartwood,  yellowish  brown,  moderately 
hard  and  fragrant.  The  annual  rings  are  fairly  uniform,  with  well- 
marked  Autumn  and  Spring  zone.  There  are  no  resin  canals, 
although  resin  is  present.  The  bark  is  vertically  fissured,  which 
run  into  one  another. 

Characters  of  Dicotyledons. 

The  wood  of  Dicotyledons  exhibits  a  great  variety  of  form.  In 
addition  to  trache'ides  and  parenchyma,  vessels  are  present,  which 
appear  on  cross  section  as  pores.  The  medullary  rays  vary  in 
number,  size,  etc. 
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PedunculatIl  Oak  {Quercus  jiedunculata).      Fig.   6. 

The  vessels  are  unequal.  Outside  the  Spring  zone  they  are 
arranged  in  flame-like  radial  rows.  Some  of  the  medullary  rays 
are  very  broad.  The  sapwood  is  yellowish  in  colour,  whereas  the 
duramen  is  brown.  The  pilh  is  pentagonal.  Bark  is  brown  and 
deeply  fissured.. 

Chestnut  (Casta)iea  vesca).     Fig.   7. 

Vessels  unequal,  very  large  in  Spring  zone  ;  outer  vessels  form 
fine  radial  bifurcated  bands.  There  are  no  broad  medullary  rays 
as  in  Oak,  and  the  fine  rays  are  scarcely  visible.  The  wood  is  not 
unlike  Oak,  but  devoid  of  broad  rays.  The  bark  remains  smooth 
for  a  long  time,  but  on  old  trunks  it  is  oak-like. 

Elm   ( Ubnus  cam])estris).       Fig.   8. 

Vessels  unequal,  large  in  Spring  zone  ;  in  Autumn  zone  form 
wavy  tangential  bands.  The  medullary  rays  are  fine  but  visible. 
The  duramen  is  light  brown,  the  alburnum  yellowish  white.  The 
bark  is  not  unlike  that  of  Oak,  but  softer  and  thicker. 

Ash   {^Fraxinus  excelsior).      Fig.   9. 

Vessels  unequal,  large  in  S[)ring  wood  ;  in  the  Autumn  wood 
they  are  smaller,  scattered,  lying  in  peripheral  arcs.  The  medul- 
lary rays  are  very  fine.  Duramen  is  light  brown  and  oak-like. 
Alburnum  broad  and  greyish  white.  The  rind  remains  smooth  for 
a  long  time,  but  eventually  bark  appears,  and  becomes  fissured 
longitudinally  and  horizoinally. 

L.MiURNU.M  (Ci/tisus   fj(i.bHrnvui).       Fig.    10. 

Larger  vessels  forming  Spring  zone,  elsewhere  smaller  vessels 
grouped  like  Elm.  Medullary  rays  very  distinct.  The  duramen 
is  greenish  brown.  Alburnum  yellowish  white.  Rind  is  smooth 
and  shining. 

False  Acacta  [Roblnid.  Pseudacada).       Fig.    11. 

This  differs  from  Laburnum,  in  that  the  vessels  are  plugged 
with  tyloses.     The  medullary  rays  are  not  quite  so  distinct  as  in 
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Laburnum.     The  duramen  is  of  a  lighter  colour.     Alburnum  small 
and  yellowish.     The  bark  is  very  rough. 

Cherry  {Prunus  Avium).      Fig.   12. 

Vessels  not  markedly  unequal  in  size,  porous  zone,  formed  by 
numerous  vessels.  The  medullary  rays  and  annual  rings  are 
distinct.     The  rind  is  smooth  till  old  age. 

Plum  [Prunus  'lomestica.)      Fig.    13. 

Vessels  more  or  less  equally  distributed.  The  medullary  rays 
are  distinct.  The  duramen  is  not  unlike  Mahogany,  while  the 
alburnum  is  narrow,  and  yellowish  white  in  colour. 

Elder  (<)ambucus  nigra).      Fig.    14. 

Vessels  towards  annual  rings  more  numerous  than  else\»here. 
The  medullary  rays  are  crowded  and  sharply  defined.  The  heart- 
wood  is  very  like  the  alburnum,  which  is  yellowish.  The  rind  is 
light-coloured,  corky,  and  deeply  fissured.      The  pith  is  large. 

Beech  (Fagus  sylvatica).     Fig.   15. 

Vessels  small,  equal  in  size,  and  equally  distributed  throughout 
the  whole  ring.  No  porous  zone  is  seen.  There  are  two  kinds  of 
medullary  rays,  as  in  Oak,  but  with  frequent  transitions.  Broad 
rays  bulge  out  slightly  at  the  annual  rings,  which  are  sinuous.  No 
heartwood  but  a  ripewood  tree.  The  wood  is  reddish  white  or 
light  brown.  The  rind  remains  smooth  until  old  age,  but  sometimes 
becoming  rough  and  ruptured. 

Buckthorn  [Rhamnus  cathariica).      Fig.    16. 

Vessels  equal  in  size,  outside  the  Spring  zone  they  are  arranged 
in  flame-like  bifurcated  streaks,  not  unlike  Chestnut.  The  medullary 
rays  are  not  visible.  The  duramen  is  orange  red,  the  alburnum 
narrow  and  yellow. 

Plane  {Platanus  orientalis).      Fig.    17. 

Vessels  equal  and  equally  distributed.  There  is  no  porous  zone. 
Medullary  rays   are   broad,    nearly   equal   in   size,  and   deep  ;    in 
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longitudinal  section  they  are  broad,  but  in  the  Sycamore  they  arc 
narrow.  Annual  rings  finely  marked,  and  bent  outwards  where 
they  cross  the  medullary  rays.  There  is  no  heartwood.  The 
wood  is  whitish,  and  the  bark  peels  off  in  sections. 

Sycamore  {/her  Fseudoplaiaiius).     Y'\g.  i8. 

The  wood  is  yellowish  white,  with  equally  distributed  vessels. 
The  medullary  rays  differ  in  size,  satiny  and  straight ;  in  the  Plane 
they  are  broad  and  deeper.  The  annual  rings  are  fine  and 
distinct.  Bark  is  somewhat  scaly,  peeling  off  in  sections,  which 
are  smaller  than  those  of  Plane.  The  rind  remains  smooth  for  a 
long  time. 

XoRW.w  Maple  {Acer  platanoides).     Fig.  19. 

The  wood  is  practically  the  same  as  Sycamore.  The  bark  is 
furrowed  and  not  cast  off  as  in  Sycamore  and  Plane. 

Lime  {Tilia  parvijolia).     Fig.  20. 

Vessels  are  very  small  and  equally  distributed,  and  more 
numerous  than  in  Acers.  The  medullary  rays  sharp  and  fine,  but 
not  so  satiny  as  in  Sycamore,  and  bulge  out  into  cortex.  Annual 
rings  appear  as  a  light  line.  The  wood  is  of  a  reddish  white,  and 
is  soft  and  light.  The  rind  is  smooth  for  a  considerable  time,  but 
a  weakly  shallow  fissured  bark  is  formed  later. 

HoRNBEAiM   [Carpimis  Betulus).      Fig.  21. 

Vessels  equal  and  small,  and  arranged  in  radial  lines.  No  porous 
zones  present.  The  medullary  rays  are  broad  and  false ;  that  is, 
made  up  of  a  number  of  small  rays  ;  they  dull  out  at  the  edge,  and 
appear  lighter  than  the  rest  of  the  wood;  they  are  not  radial, 
owing  to  the  sinuous  annual  rings.  The  wood  is  yellowish  white. 
The  rind  is  smooth,  and  of  a  greyish  green,  with  projections. 

Hazel  {Cory /us  Avellana).     Fig.  22. 

Vessels  arranged  in  radial  rows,  with  broad,  false  rays,  as  in 
Hornbeam.  The  annual  rings  not  so  sinuous,  and  almost  circular. 
A  heartwood  tree.  The  wood  is  of  a  reddish  white,  similar  to 
Beech.  The  rind  is  smooth  and  shining.  The  bark  at  tiic  base 
of  old  trees  is  rough  and  scaly. 
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Alder  {Alnus  glutinosa).      Fig.   23. 

Vessels  equally  distributed  in  the  annual  rings.  The  medullary 
rays  are  broad  and  false.  Pith  flecks  are  frequent.  The  wood 
when  dry  is  brownish  red,  when  fresh  it  is  white.  The  bark  is 
dark  brown  with  large  plates. 

Birch  ( Betula  alba).      Fig.   24. 

Vessels  equally  distributed,  fine  and  narrow.  The  medullary 
rays  are  very  fine,  and  the  boundary  of  each  annual  ring  appears 
as  a  fine  line.  There  are  numerous  pith  flecks.  The  wood  is 
fairly  hard,  and  of  a  yellowish  white  colour.  Cork  flakes  off  in 
silvery,  leathery  layers,  and  at  base  of  old  trunks  is  a  rough,  deeply- 
fissured  bark  of  a  strong  character. 

Apple  (Pi/rw;  Malus).     Fig.   25. 

Vessels  small  and  equally  distributed.  The  medullary  rays  are 
very  fine.  It  is  a  heartwood  tree,  which  is  reddish  brown.  The 
rind  is  partly  irregular,  and  possesses  exfoliated  lamellae. 

Horse  Chestnut  {jEscuIus  Hippocastanum).     Fig.   26. 

Vessels  small,  equal  in  size,  and  equally  distributed.  The 
medullary  rays  are  not  visible.  The  wood  is  yellowish  and  soft, 
and  has  no  special  characters. 

Goat  Willow  (Salix  Caprea).      Fig.   27. 

Vessels  equally  distributed.  The  annual  zone  marked  by  a  fine 
punctured  line.  The  sapwood  is  reddish  white,  and  the  duramen 
a  light  red.  The  medullary  rays  are  not  visible.  Pith  flecks  are 
often  present,  and  the  wood  is  very  soft. 

Aspen  {Populus  tremula).      Fig.   28. 

As  in  the  Horse  Chestnut  and  Willow,  the  vessels  are  minute 
and  numerous,  and  the  wood  soft.  There  is  no  duramen.  The 
wood  is  dull,  white  in  colour,  and  pith  flecks  are  often  present  near 
the  centre  of  the  stem.  The  rind  remains  smooth  for  a  long 
time,  but  eventually  a  shallow-fissured  bark  is  formed. 

The  Photographs  are    x    3h  times. 
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III.— SOME    ARBOREAL    TUNxNELLERS. 
By  Charles  jNIosley,  Lockwood,  near  Huddersfield. 

We  must  all  eat  to  live,  and  insects  furnish  no  exception  to  the 
circumstance  common  with  all  life.  Each  and  every  kind  of 
insect  has  its  own  particular  substance  of  diet,  and  each  has  its 
own  method  of  obtaining  that  food  supply. 

In  this  trait  there  are  many  which  man  counts  among  his  friends 
and  benefactors,  in  that  they  help  to  clear  away  what  otherwise 
would  prove  obnoxious.  But  when  some  seek  to  appease  their 
appetite  to  an  undue  degree  upon  something  calculated  for  man's 
utility,  then  does  he  rebel  and  call  them  injurious. 

Injurious  insects  are  of  many  kinds,  and  affect  man's  interests 
in  a  variety  of  ways.  Some  will  attack  manufactured  goods  in  the 
shape  of  cloth,  furniture,  and  the  like ;  others  find  harbour  on 
man's  person,  or  on  his  cattle  ;  then,  again,  are  those  which  feast 
upon  the  vegetable  and  fruit  crop  of  the  farmer  and  horticulturist ; 
while  a  further  army  is  at  war  with  the  forester.  With  a  portion 
of  this  latter  division  it  is  my  ])urpose  to  deal — that  portion 
including  those  species  which  may  be  classed  as  internal  feeders. 
I  use  the  term  "  internal  "  in  contra-distinction  to  such  as  feed 
in  exposed  situations,  as  upon  the  leaves. 

In  this  article  I  have  but  dealt  with  four  of  the  more  striking 
of  the  arboreal  tunnellers,  but  it  must  not  be  sujjposed  that  these 
exhaust  the  list  of  si)ecies  that  affect  the  limber  of  our  forests. 

TiiK   Lkop.aku   Moth    (Zeu::era  asculi). 

This  moth  derives  its  name  from  the  appearance  of  the  wings, 
which  are  whitish,  and  numerously  bestrewn  with  black  or  blue- 
black   s|)Ols.       The    female   is   the   larger  of  the   pair,   having   an 
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expanse  of  wings  of  nearly  three  inches  ;  her  mate  is  much 
smaller,  and  apart  from  size,  may  also  be  known  by  having 
antennas  somewhat  feathery,  whereas  in  the  female  they  are 
"simple,"  i.e.,  not  feathery.  The  moths  are  at  large  during  June 
and  July,  and  having  paired,  the  female  deposits  her  eggs  in 
crevices  of  the  bark,  for  which  purpose  she  is  provided  with  a  long 
ovipositor.  When  the  young  caterpillars  hatch  they  bore  through 
the  bark  into  the  wood  of  the  tree,  where  they  feed,  boring  galleries 
in  all  directions,  and  it  is  obvious  that  such  cavities  in  a  living 
tree  must  materially  interfere  with  the  flow  of  sap,  and  consequently 
affect  the  growth  of  the  tree,  besides  rendering  the  timber  of  less 
value  when  brought  to  the  saw-mill  When  fully  grown,  the  cater- 
pillar (which  is  of  a  pale  yellow  or  dirty  white,  with  black  spots), 
changes  to  a  chrysalis  or  pupa  in  the  tree,  near  the  outside,  and 
when  the  moth  emerges  it  leaves  the  empty  pupa  case  protruding 
from  the  gallery.  The  species  affects  a  variety  of  trees,  both  in 
the  forest  and  the  orchard,  the  Horse  Chestnut  {^Esculus  hippo- 
castanum)  being  among  the  number,  and  from  it  the  specific  name 
of  the  moth  (cesculi)  is  derived. 

By  keeping  a  diligent  watch,  the  moths  may  be  found  and 
destroyed  before  they  pair.  When  the  presence  of  larva;  is 
suspected  in  a  tree,  search  for  the  entrances  to  their  galleries,  and 
kill  them  by  probing  with  a  piece  of  wire.  Tobacco  smoke,  or 
the  fumes  of  sulphur  and  eucalyptus  oil  are  also  of  service  in 
killing  the  larv;\i  in  the  borings,  but  after  treatment  the  holes 
should  be  plugged  up  to  keep  in  the  smell,  and  prevent  rain  from 
soaking  in  and  rotting  the  tree. 

The   Hornet  Clearwing  (b'esia  bembeciformis). 

This  is  an  insect  that  may  easily,  at  a  casual  glance,  be  mistaken 
for  a  large  wasp,  to  which  fact  the  name  of  Hornet  Clearwing 
owes  origin.  Its  four  wings  are  transparent — hence,  clear-wing  ; 
yet  it  belongs  to  the  order  Lepidoptera  (Butterflies  and  Moths); 
the  body  is  yellow,  with  black  bands.  The  moths  generally  emerge 
early  in  the  morning  during  midsummer,  and  may  be  found  resting 
and  drying  their  wings  on  the  bark  of  the  tree,  from  which  may 
be  seen  protruding  the  pupa-case  they  have  just  left.  This  species 
has  much  in  its  life  history  in  common  with  the  Leopard  Moth, 
and  the  methods  of  treatment  as  there  advised  may  be  adopted  in 
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this  case.  This  species  ts  mostly  found  upon  the  willow.  Scrub- 
bing and  washing  the  trunks  with  limewash,  soft  soap,  or  any 
similar  preparation,  will  kill  any  insect  life  that  may  be  there,  and 
also  prevent  further  oviposition,  if  done  about  the  time  when  eggs 
may  be  expected. 

The  Goat  Moth  (Cossus  ligniperda). 

There  is  always  a  rather  disagreeable  odour  associated  round  a 
tree  affected  by  this  species — hence  the  name  of  Goat  Moth.  One 
of  the  chief  trees  attacked  by  Cossus  is  the  oak,  and  its  presence 
may  be  detected  by  the  smell  alluded  to,  and  by  the  sap  which 
often  exudes  from  the  workings  of  the  caterpillar,  as  well  as  by  the 
chips  and  droppings  scattered  at  the  foot  of  the  tree.  The  eggs 
are  laid  rather  towards  the  base  of  the  trunk,  and  the  larvae  feed 
for  a  time  in  or  near  the  bark,  gradually  working  their  way  more 
and  more  into  the  solid  wood  as  they  grow  in  size.  They  live  as 
grubs  for  three  years,  and  where  present  to  any  extent,  their 
devastations  are  serious.  The  caterpillar  is  yellow,  with  a  series 
of  more  or  less  confluent  reddish  patches  along  the  back.  The 
imago,  or  perfect  moth,  is  out  in  June  or  July,  and  being  nocturnal 
in  its  movements,  may  be  found  at  rest  during  the  day  on  the 
bark  of  trees.  In  colour  it  is  brownish,  irregularly  mottled  with 
rich  brown  and  black  streaks  and  blotches,  and  is  from  three-and- 
a-half  to  four  inches  across  the  opened   wings. 

When  this  species  is  detected  "at  work,"  the  insertion  of  a 
piece  of  stout  wire  into  the  holes  will  either  cause  the  caterpillars 
to  wriggle  out,  or  so  injure  them  that  they  die  in  the  galleries. 
As  with  the  Leopard  Moth,  any  substance  which  can  be  inserted 
into  the  borings,  and  give  off  fumes  poisonous  to  the  larvrc,  will 
be  effective;  but  in  very  bad  cases,  the  most  practical  method  is 
to  fell  the  tree,  and  split  it  up  for  firewood,  killing  the  larvae  as 
they  are  found.  Sometimes  large  numbers  are  taken  from  a 
single  tree,  and  the  presence  of  woodpeckers,  tits,  and  such  like 
birds  should  be  encouraged,  as  they  devour  quantities  of  cater- 
pillars and  eggs,  of  not  only  this,  but  of  many  other  species. 

The  \Voon  Wasi'  (.S'(Ve,T  (jigas). 

This  is  a  species  of  Hymenopteron  which  afiects  many  of  the 
conifer  trees.     The  eggs  arc  laid  in  the  cracks  and  chinks  of  the 
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bark  of  such  trees  as  are  not  in  the  best  of  health.  Trees  which 
are  sickly,  or  have  been  broken  or  injured  in  any  way,  are  most 
susceptible  to  attack,  but  the  presence  of  these  maggots  only  tends 
to  make  ill  worse.  'I'he  fly  has  four  gauzy,  transparent  wings,  and 
its  body  is  about  an  inch  and  a  half  long,  cylindrical,  and  in  colour 
yellow,  with  a  black  band  around  the  middle.  The  male  is  rather 
the  lesser,  is  without  the  ovipositor  present  in  the  female,  and  has 
the  body  orange,  with  the  tip  of  the  tail  black. 

From  the  fact  that  damaged  and  unhealthy  trees  arc  most  liable, 
one  great  factor  in  preventing  attack  is  obviously  to  clear  away 
all  timber  that  may  be  in  such  a  condition  — trees  injured  by 
accident  or  other  causes,  or  weakened  by  attacks  of  other  insects, 
or  felled  trees  that  have  been  allowed  to  lie  about.  When  attack 
has  actually  taken  place,  the  tree  should  be  at  once  cut  down, 
and  utilised  for  some  purpose  that  will  effectually  prevent  the 
escape  of  the  insects  to  prolong  their  work  on  other  trees. 

There  is  another  species  of  Wood  Wasp,  known  as  the  steel-blue 
Sirex  (Sirex  jiivencus),  from  the  colour  of  the  body,  the  habits  of 
which  are  almost  exactly  a  counterpart  of  those  of  Sirex  gi^^as. 
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^-.—FINANCIAL    HISTORY    AND 

FORECAST    OF    A    FOUR-ACRE    PLANTATION, 

HARGHAAI,    S.     NORFOLK. 

By  Sir  Hugh  Beevor,   17   \Vimpole  Street,  London,  \V. 

"Does  Forestry  Pay?"  The  title  chosen  for  essays  this  year, 
proclaims  a  want  of  information  upon  this  question. 

This  want  can,  to  a  large  extent,  be  supplied,  thanks  to  German 
and  French  literature ;  and  Professor  Schlich  has  put  much 
knowledge  at  our  disposal  in  his  English  Manual.  Such  method 
and  data  as  his  third  volume  contains,  seem  necessary  to  a  forester 
for  full  knowledge  of  his  profession,  yet  are  conspicuously  absent 
from  earlier  English  forestry  literature.  We  have  been  unwisely 
content  with  the  ipse  dixit  of  the  experienced  man,  far  less  con- 
vincing and  less  f accurate  than  carefully  collated  data  of  the 
professional  forester. 

Accordingly,  I  offer  a  contribution  which  I  hope  may  soon  be 
superseded  by  fuller  and  more  accurate  compilations  by  professional 
foresters.  The  collection  and  arrangement  of  data  would  be  a 
most  protitable  function  and  an  appropriate  duty  for  our  Society. 

I  take  "paying  forestry"  to  mean  ?tia>!a_i:;oiie/if  for  the  prcditciioii 
of  timber -ti'ilh  profit,  further.  "[)rofit'"  1  take  to  be  the  current 
rate  of  interest. 
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In  the  17th  century,  when  interest  was  6  per  cent.,  there  could 
be  no  such  forestry. 

In  the  1 8th  century  interest  fell,  and  the  price  of  timber  rose 
high,  cultivation  of  trees  developed  in  England  as  well  as  Scotland, 
and  those  were  the  palmy  days  of  forestry. 

In  the  19th  century  the  rate  of  interest  fell  further,  but  the  cost 
of  labour  rose,  and  the  prices  of  timber  in  the  middle  part  of  the 
century  also  fell  with  the  development  of  steam  transport;  but  in 
the  last  decade  a  tendency  to  recovery  appeared — not,  however, 
equivalent  to  the  fall. 

\Ve  are  told  that  in  this  20th  century  a  scarcity  will  occur,  which 
makes  investment  look  more  hopeful. 

Sir  W.  Hooker  recently  said  that  forestry  has  to  pay  4  per  cent, 
before  it  attracts  attention  from  investors.  Three  per  cent,  would 
now-a-days  be  a  fair  profit,  but  in  recognition  of  his  remark,  I 
employ  4  per  cent,  in  the  financial  statement  set  forth,  and  this 
sample  of  forestry  will,  I  believe,  bear  the  test. 

This  statement  is,  in  the  main,  extracted  record ;  but  unfortu- 
nately the  cost  of  formation  and  value  of  the  crop  left  standing 
must  be  estimates  only.  Both  estimates  are  probably  not  far  from 
the  mark,  and  the  reader  is  at  liberty  to  modify  the  figures  and 
alter  the  calculation  accordingly. 

For  drawing  up  a  balance  sheet  the  statement  is  divided  into 
two  parts  : — 

(i)  Annual  recurrent  income  and  expenditure,  based  upon 
200  acres,  from  1880  to  1897,  of  which  these  four  acres 
are  a  fair  sample. 
(2)  Deferred  rent,  interest  and  repayment  of  capital  (cf.  com- 
pound interest  tables  in  Whitakers  Almanac),  expense  of 
extraction  and  sale  of  timber,  refer  to  these  four  acres 
alone,  and  are  taken  from  sale  books  and  felling  accounts, 
as  are  the  receipts. 
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The  figures  tell  us  that  sporting  rent  is  a  great  aid  to  forestry. 
Sporting  and  forestry,  it  is  six  of  one  and  half-a-dozen  of  the  other 
as  to  share  in  the  income  of  this  plantation.  Write  7/-  per  acre 
rent  for  each — one  immediate,  the  other  deferred  at  a  good  rate  of 
interest,  and  one  states  briefly  how  the  account  balances. 

The  prices  of  timber  are  low.  This,  the  county  of  Norfolk 
being  the  worst  timber  market  in  England,  is  a  set-off  against  the 
good  spotting  rent.  The  low  price  is  due  to  the  proximity  of 
good  timber  ports  at  I>ynn  and  Yarmouth,  and  the  absence  of 
a  demand  from  inland  towns  in  such  a  thoroughly  agricultural 
county.  Oak  of  13  to  14  ft.,  at  the  age  55,  secures  a  figure  just 
short  of  i/-  the  foot  cube.  Larch  are  the  profit  yielders  ;  they 
alone  have  yielded  considerable  early  returns.  The  hazel  under- 
growth has  been  very  little  profit — certainly  for  the  last  five-and- 
twenty  years. 

The  conditions  under  which  this  plantation  was  made,  and  the 
management  of  its  growth  may  be  briefly  stated.  Land  around 
lets  at  10/-  an  acre,  but  agricultural  land  does  not  command  a 
sporting  rent  of  more  than  2/-  per  acre,  hence  my  estimate  of  5/- 
an  acre  only  for  rent  other  than  sporting.  In  a  flat  country,  soil 
sandy,  with  clay  a  few  feet  below  the  surface,  four  acres  of  rough 
ground,  with  several  pits  for  digging  out  sand  or  gravel,  were 
trenched  18  inches  in  1846.  This  land  was  unfit  for  the  plough. 
The  trees  were  planted  about  5  feet  apart.  Three  generations 
have  already  had  a  share  in  the  management. 

The  practice  of  the  planter  in  setting  the  trees  at  a  fair  distance, 
and  freely  thinning  the  larch,  descended  to  him  very  probably 
from  his  grandfather,  whose  larch  plantations  (then  18  years  old) 
were  inspected  by  Arthur  Young  in  1770.  The  larch  seems  to 
have  been  untroubled  by  dist-ase.  They  have  not  grown  quite  as 
rapidly  as  where  the  sandy  soil  is  deeper.  The  survivors  average 
only  21  cubic  feet  now.  The  oak  have  not  been  overwhelmed 
by  the  larch,  thanks  to  the  efficient  thinning;  the  existing  crop  of 
sixty-six  oak  trees  to  the  acre  is  somewhat  scant ;  they  form  now 
good  canopy.  Their  size  is  no  less  than  had  they  been  reared  with 
fellow  oaks  only.  The  oaks  average  in  size  those  of  acres  of 
Surrey  woods  of  which  I  have  measurements — some  worse,  and 
few  better  than  these  at  this  age. 

Future  management  requires  the  removal  only  of  such  larch  as 
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cease  growth  or  interfere  with  oak.  The  oak  should  be  left, 
providing  mutual  shelter,  until  the  time  comes  when  they  can 
most  economically  be  felled.  Let  this  time  be  whenever  their 
value  is  increasing  at  a  rate  distinctly  less  than  4  per  cent,  per 
annum. 

Should  accidents — overthrow  by  gales  or  invasion  by  disease  — 
occur,  a  fell  is  indicated,  as  fewer  trees  will  much  diminish  the 
returns. 

The  future  increase  of  value  depends  on  two  factors  :  the  one 
common  to  all  timber — the  rate  of  timber  growth  ;  the  second 
applicable  particularly  to  oak — the  increase  of  value  per  foot  with 
increased  size  of  scantling. 

The  first  factor  — the  rate  of  timber  growth  —  demands  a 
digression.  So  few  are  the  published  data  in  England,  one 
has  had  to  collect  a  few  instances  which  are  applicable  to  the 
plantation  under  review. 

The  following  table  records  a  fair  experience  : — 

The  Office  of  Works  kindly  allowed  me  to  measure  some  acres 
which  had  twice  previously  been  measured  — in  1870  and  1S74 — 
and  reported  on  by  Mr.  J.  Glutton.  Mr.  R.  Glutton  has  been 
good  enough  to  send  me  the  result  of  his  measuring  an  oakwood 
agam  after  27  years.  I  have  sought  to  measure  again  the  woods 
(Windsor  Forest)  reported  on  by  Mr.  Menzies  in  1862,  and  at 
Hargham  I  have  taken  two  instances  of  woods  side  by  side,  under 
the  sune  management,  but  of  different  ages. 

Average  timber  measurements  in  oak  woods  at  ^different  periods 
of  growth  :  — 

AiipvoxiiiKiti'  mean 
animiil  iiunnient 
caUiilato.l  by 
Ago.  Cube  ft.         coiiipouiKl  iiitciest. 

Riclimond  Park  ...  2710  56  years,   gives  increase  47  to  22    =over     5     p.c. 

,,            ,,  ...  41  to  70  ,,  ,,            8  1030   =over     4^  p. c. 

Windsor  Forest  ...  42(0  Si  ,,  ,,             6f  1030   sunder  4    p.c. 

Hargham  (Liuiidry)  45  to  75  ,,  ,,             6  to  26    —under  5    p.c. 

,,        (Ix'ys)  ...  54  to  77  ,,  ,,  12J  to  31    =under4    p.c. 

Reigate          ..  ...  65  to  92  ,,  ,,  13^  1031.^- over     3    p.c. 

Windsor  P"orest  ...  71  to  no  ,,  ,,  37  logo   minder  2J  p.c. 

These  data  are  tree  averages  on  an  acre  ;  acre  yield  averages 
would  not  tell  us  the  growth  in  such  open  woods  as  Richmond  Park. 
Here  figures  tend  to  some — not  great — exaggeration,  one  half  the 
trees  having  been  felled  in  thinning  ;  such  may  have  been  below 
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the  average  size,  but  were  certainly  not  small  trees,  the  plantations 
being  at  no  time  dense.  In  the  valuable  instance  (Reigate)  pro- 
vided by  Mr.  R.  Glutton,  practically  no  loss  by  thinning  or  storm, 
in  the  66  trees  per  acre,  had  occurred  in  the  interval.  The  high 
average  volume  in  the  older  wood  in  Windsor  Forest — viz.,  90 
cubic  feet,  is  due  to  seven  Levant  oaks,  which  average  1 1 1  feet, 
while  twenty-eight  English  average  82,  in  all  thirty-five  trees  now 
to  the  acre,  where  sixty  stood  in  1862. 

Except  on  the  coldest  clay,  repeated  observation  impresses  one 
with  the  uniformity  of  growth  in  the  East  and  South  of  England. 
From  the  above  one  may  conclude  that  after  twenty  years  our 
plantation  at  the  age  of  seventy-five,  is  no  longer  increasing  its 
timber  at  a  4  per  cent,  rate,  and  we  may  turn  to  the  question  of 
how  fast  the  enlarging  timber  increases  in  value  per  foot  cube. 

For  the  second  factor  of  future  value,  the  local  market  determines 
the  value  per  foot  cube.  In  Norfolk,  at  present,  it  rises  from  i/-  in 
young  trees  of  fifty  years  old,  to  2  -  in  trees  of  one  hundred  years 
old.  It  seems  evident  that  so  soon  as  they  reach  the  higher  value, 
they  should,  economically,  be  cut ;  for  young  oak  does  not  attain 
this  value  at  a  4  per  cent,  rate  in  timber  growth,  and  having  attained 
this  value,  the  slower  growth  will  not  be  found  profitable. 

Take  the  four  acres  surveyed,  these  trees,  now  15  cubic  feet,  are 
of  value  15/-,  twenty  years  hence  (age  75)  they  will  be  30  feet,  and 
then  fetch  little  more  than  i/-  a  foot.  It  is  worth  while  to  wait  even 
a  further  forty  years,  if  then  they  become  of  value  2/-  a  foot ;  for 
although  increasing  in  the  latter  period  only  2i  per  cent,  by 
growth,  the  80  feet  of  timber  (the  size  of  Windsor  English  oak  of 
this  age)  will  be  worth  ^S — a  more  than  4  per  cent,  increase. 

The  age  to  fell  is  then — for  oak  in  particular  —a  market  con- 
sideration, and  it  appears,  as  Loudon  and  others  wrote,  that  120 
years  may  still  be  a  proper  age.  Records  of  size  of  timber  in 
Windsor  Forest  of  a  greater  age  than  this  do  not  promise  any  profit 
by  further  delay.  Exceptionally,  however,  earlier  felling  is  wise. 
This  year  I  saw  a  plantation  grown  oak  felled  at  the  age  of  eighty 
years — one  good  stick,  100  feet  volume.  Close  by  there  lay  a 
wind-fall  oak  of  similar  luxuriant  growth,  aged  fifty,  measuring 
30  feet.  The  older  tree,  selling  at  2  -  a  foot,  and  having  passed 
4  per  cent,  rate  of  growth,  was  economically  felled ;   the  younger. 
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growing  quicker  than  4  per  cent,  and  selling  at  i  2,  -would  have 
been  far  more  pirofitable  if  standing. 

The  height  growth  of  an  oak  has  practically  ceased  at  eighty 
years,  and  this  accounts  largely  for  the  diminished  rate  of  timber 
increase  at  and  after  that  age. 

Finally,  one  may  enquire.  Can  the  experience  of  this  plantation 
be  repeated  ?  If  steam  cultivation  or  pitting  can  be  used  the  cost 
of  formation  should  be  less  than  ;^io  per  acre.  If  larch  are  as 
freely  thinned  in  the  future  as  in  the  past,  they  may  again  be  used  ; 
but  ash  should  be  utilised  also,  to  allow  of  fewer  larch  rather  than 
for  the  oak's  sake  ;  for  ash  would  give  a  return  when  cut  early  — 
and  a  good  return  —  but  would  not  be  such  good  neighbours  for 
the  oak.  Despite  the  dangers  of  larch  disease,  I  believe  it  would 
be  best  to  copy  the  old  method  of  growing  an  oak  wood.  Other 
woods  than  oak  might  be  more  profitable  for  timber,  namely, 
larch,  if  with  the  assistance  of  beech  they  could  be  raised ;  but  we 
have  premised  due  consideration  for  the  sporting  rent,  to  which 
this  forestry  owes  so  much,  and  this  demands  an  oak  wood  as 
more  attractive  to  game. 

The  paper  so  ably  written  by  the  Society's  Silver  Medallist  last 
year,  on  "Foreign  versus  Native  Timber,"  makes  little  reference  to 
larch.  This  tree  has  had  the  best  economic  footing  among  English 
forest  trees  for  150  years.  It  must  be  treated  in  absolute  contra- 
diction of  the  advice  in  that  paper  :  "Waiting  twenty-five  years  to 
thin,  unless  disease  appears,"  will,  in  most  soils,  induce  disease  in 
larch,  or  will  certainly  cause  the  spindly  lankiness  in  that  paper 
deprecated. 

These  four  acres  have,  I  think,  owed  such  success  as  they  may 
have  attained  to  a  contrary  method,  and  they  tell  how  larch  gives 
early  gains  while  allowing  full  postponed  returns,  and  show  that 
as  an  economic  instrument  it  should  be  carefully  cultivated. 

After  my  complaints  of  the  lack  of  available  data,  I  trust  I  shall 
not  be  thought  to  have  darkened  counsel  as  an  amateur ;  at  least 
it  may  be  possib'e  that  the  working  forester,  criticising  these 
figures,  may  "by  indirection  find  direction  out." 
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v.— ON    A    CANKER    OF    THE    OAK 

[Quercus  robur). 

By   M.  C.  Potter,  m.a.,  f.l.s.,  l^ofessor  of  Jaotany  in  the 

University  of  Durham  College  of  Science, 

Newcastle-on-'lyne. 

Perphaps  the  best  known  of  the  tree-cankers  are  those  of  the 
Larch,  Ash  and  Apple,  that  of  the  lirst-named  being  especially 
destructive  ;  but  the  disease  is  also  of  fre([uent  occurrence  on  other 
trees. 

Generally  speaking,  a  canker  arises  from  the  local  destruction 
of  the  cambium  year  by  year  through  the  action  of  a  parasitic 
fungus,  which  is  dormant  during  the  summer  and  resumes  an 
active  condition  in  the  winter.  Where  the  cambium  is  destroyed, 
no  formation  of  wood  and  bast  can  take  place  ;  and  during  the 
activity  of  the  cambium,  from  early  spring  until  late  summer,  an 
incomplete  ring  of  wood  is  formed,  partially  growing  over  the 
injury  with  intent  to  heal  it.  Before  the  next  season,  however, 
the  activity  of  the  parasite  is  renewed,  and  the  cambium  around 
the  cankered  spot  is  once  more  destroyed,  so  that  again  only  an 
incomplete  ring  of  wood  is  formed.  In  this  manner  the  activity 
of  the  fungus,  alternating  with  that  of  the  tree,  defeats  in  each 
succeeding  winter  the  attempts  to  repair  the  injury,  and  eventually 
a  gaping  wound  is  formed  which  never  heals. 

In  the  North  of  England,  cankered  Oaks  are  by  no  means 
uncommon.  I  have  found  them  frec|uently  on  trees  growing  in 
shady  and  damp  situations,  such  as  the  various  Denes  characteristic 
of  this  district,  for  instance :  Deepdale,  near  Barnard  Castle, 
Bothal,  Plessey,  Whittle-dene,  and  various  woods  on  the  banks  of 
the  Tyne. 


106 

A  characteristic  cankered  Oak  from  Riding-Mill-on-Tyne  is  shown 
in  Fig.  I.  A  great  cavity  can  be  observed  on  one  side  of  the  tree, 
and  a  conspicuous  bulging  out  of  the  trunk  on  either  side  of  it, 
due  to  the  lateral  extensions  at  the  edges  of  the  canker,  caused  by 
repeated  attempts  at  occlusion.  In  the  centre  of  the  cavity  a  dead 
branch  may  be  seen  projecting  from  amidst  the  dead  tissues.  A 
transverse  section  taken  in  the  plane  of  the  saw-cut  in  Fig.  i  is 
shown  in  Fig.  2  The  last  complete  ring  of  wood  passes  close  to  the 
base  of  the  dead  branch,  where  the  canker-fungus  entered.  The 
tree  would  then  be  about  twelve  years  old.  It  can  be  plainly  seen 
that  after  this  time  no  complete  rings  of  wood  were  formed,  and 
how  the  attempts  to  occlude  the  wound  have  caused  the  lateral 
expansions.  The  decay  has  gradually  extended  to  the  pith  and 
along  the  edges  of  the  wound.  The  sections  taken  above  and  below 
the  canker  showed  the  decay  spreading  in  both  directions  along 
the  centre  of  the  tree.  When  cut  down  the  tree  appeared  to  be 
some  thirty  years  old. 

These  cankers  occur  at  various  heights  on  the  stem,  from  4  to 
20  feet  or  more.  On  examination  of  many  specimens  attacked  in 
this  way,  I  have  almost  invariably  found  numerous  fructifications 
of  a  fungus  belonging  to  the  genus  Siereiim  on  and  around  the 
cankered  spot. 

No  description  of  a  canker  caused  by  any  species  of 
Stereum  having  been  recorded,  the  question  arose  whether  this 
fungus  was  the  cause  of  the  canker  or  merely  a  saprophyte  living 
upon  the  dead  tissue.  This  I  sought  to  determine  by  endeavouring 
to  produce  the  disease  by  artificial  inoculations  from  pure  cult- 
ivations of  the  fungus,  and  after  experiments  extending  over  four 
years  I  have  in  this  been  entirely  successful,  and  have  definitely 
proved  the  parasitic  action  of  tiie  Stcrcuin. 

Fig.  3  represents  a  section  through  the  fungus;  the  outer  surface 
is  composed  of  a  series  of  club-shaped  parallel  cells  (the  basidia) 
forming  the  hymenium.  Some  of  tliese  project  slightly  and  bear 
spores,  generally  four,  at  the  extremity  of  si)ike-like  projections; 
others,  which  do  not  bear  spores,  continue  their  growth  and  form 
the  hymenium  in  the  succeeding  year. 

The  Stereum  produces  numerous  spores  during  the  winter 
months.      Those    employed    in    the    experimental    cultures    were 
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Fig   3. — Portion  of  Hymenium   of  Stereum. 
A — Hymenium  of  previous  year.       B — Basidium.       -S" — Spore. 
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obtained  on   January  7th,  1899,  from  a  cankered  Oak  growing  in 
Gosforth  Park,  near  Newcastle-upon-Tyne. 

By  placing  a  portion  of  the  fungus  face  downwards  in  a  sterile, 
covered  glass-dish  (petri  capsule),  I  collected  the  spores  as  they 
ripened  and  fell  off,  free  from  the  admixture  of  spores  of  other 
fungi.  These  spores  were  sown  on  January  Sth,  1899,  by  means 
of  a  sterile  camel-hair  pencil,  upon  sterile  blocks  of  Oak,  in  a 
number  of  large  test-tubes  plugged  with  cotton-wool.  In  a  short 
time  the  spores  had  germinated,  and  the  blocks  of  Oak  became 
covered  with  a  mycelium,  eventually  producing  the  Stcrcum  form. 
The  germination  of  the  spores  was  also  observed  upon  nutrient 
gelatin. 

A  number  of  seedling  Oaks  (3 — 4  years  old),  grown  in  the  College 
garden,  were  first  used  for  experiment,  and  numerous  attempts 
were  made  to  induce  a  canker  upon  them,  but  without  result. 
Spores  were  sown  upon  the  dead  twigs,  and  pieces  of  Oak,  permeated 
with  Stcreiim  from  the  pure  cultures,  were  inserted  like  buds  upon 
the  stems.  The  conditions,  however,  were  apparently  unfavourable 
to  the  growth  of  the  fungus.  This  was  not  surprising  in  the 
vicinity  of  a  large  town,  where  the  atmosphere  is  charged  with 
impurities,  and  the  situation  very  dry  and  wind-s\vept.  An  attempt 
was  therefore  made  to  infect  the  young  branches  of  Oaks  growing 
under  natural  conditions  in  a  wood,  and  this  time  with  complete 
success.  The  trees  selected  were  growing  near  the  bank  of  a 
small  stream.  In  many  of  the  young  branches,  tangential  cuts 
were  made  of  about  an  inch  in  length,  sufficiently  deep  to  expose 
the  wood,  and  a  small  splinter  of  Oak  permeated  with  a  pure 
culture  of  the  Siermm  was  then  inserted  in  the  cut  and  firmly 
bound  in.  Exposure  in  this  way  naturally  submitted  the  cultures 
to  the  risk  of  contamination,  but  under  the  circumstances  this 
could  hardly  be  avoided. 

These  out-door  cultures  were  made  in  November,  1899,  this 
season  of  the  year  being  favourable  for  the  growth  of  the  fungus. 
Some  of  the  inoculated  branches  were  cut  off  at  intervals,  and 
brought  to  the  laboratory  for  microscopic  examination,  and  a 
series  of  observations  were  made  at  different  stages  of  development. 

The  first  examination,  made  in  May,  1900,  after  a  period  of  six 
months,  showed  that  numerous  hypha;  of  the  Stereum  had  grown 
from  the  inserted  piece  of  Oak  into  the  living  tissues  of  the  branch. 
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The  hyphas,  rich  in  protoplasm,  could  be  seen  passing  across  the 
lumen  of  the  wood  vessels,  both  in  the  neighbourhood  of  the  cut 
and  near  the  pith ;  hyph;e  could  also  be  observed  in  the  cortical 
cells  at  the  edges  of  the  incision.  The  amount  of  discolouration 
of  the  woody  tissues  was  small,  and  confined  chiefly  to  the 
medullary  rays.  There  was  no  indication  at  this  time  of  any 
activity  on  the  part  of  the  cambium. 

Succeeding  periodic  examinations  enabled  me  to  trace  the 
further  development  as  described  below. 

During  the  summer  an  incomplete  ring  of  wood  was  formed, 
together  with  a  callus  projecting  over  the  edges  of  the  wound. 
Meanwhile  the  Stereiim  remained  dormant.  On  the  approach  of 
winter  the  Stereum  resumed  its  active  condition,  penetrated  deeper 
into  the  living  tissues,  as  indicated  by  the  brown  discolouration, 
and  growing  especially  at  the  edges  of  the  incision,  extended  into 
and  killed  some  of  the  cells  of  the  callus.  In  a  section  cut  from 
a  specimen  on  the  nth  of  February,  iQor,  the  discolouration  was 
very  pronounced,  and  extended  in  a  broad  zone  from  the  edges  of 
the  incision  deep  into  the  wood  and  along  the  cambium  line, 
being  also  particularly  noticeable  along  the  medullary  rays.  The 
callus  covering  the  edges  of  the  incision,  formed  a  prominent 
feature  of  the  transverse  section,  and  this,  too,  was  locally  dis- 
coloured. The  cells  of  the  callus  next  the  wood  were  brown  and 
dead,  and  were  no  longer  in  close  contact  with  it.  Hyphae  were 
especially  numerous  in  the  wood-vessels,  and  were  also  found  in 
the  wood-vessels  of  the  callus.  Fig.  4  represents  a  section  cut  on 
September  17th,  igor.  The  dotted  shading  indicates  the  region 
of  discolouration  following  the  penetration  of  the  Stereum. 

The  branches  selected  for  inoculation  were  small,  about  half-an- 
inch  in  diameter,  and  showing  some  five  to  ten  annual  rings.  On 
these,  as  we  have  seen,  a  miniature  canker  was  produced  from  a 
pure  culture  of  the  Slerenm.  A  continuation  of  the  same  process 
for  a  number  of  years  would  result  in  the  large  cankers  described 
on  older  trees. 

No  fructifications  of  the  Sfereuiii  have  so  far  appeared  on  the 
artificially  produced  cankers;  but  these  have  only  been  observed 
when  the  canker  has  reached  an  advanced  stage. 

The  study  of  naturally  formed  cankers  indicate  their  couunence- 
ment  around  the  insertion  of  a  dead  branch.     This  observation 
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Fig.  4. — Section  of  young  Cankered  Oak. 

The  flottecl  shading  indicates  tlie  region  of  discolouration  due  to  the 

action  of  the  Slcretnn.     The  jiarasite  is  seen  to  be  penetrating 

the  callus  at  -•/. 
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suggested  the  method  employed  in  my  experiments,  of  cultivating 
the  Stereum  upon  a  dead  piece  of  wood  before  introduction  to  the 
living  branch.  The  canker  was  thus  induced  from  the  previous 
saprophytic  growth  of  the  fungus,  and  it  seems  highly  probable 
that  it  first  starts  as  a  saprophyte  on  dead  branches,  and  afterwards 
attacks  the  living  tissue. 

The  patches  of  Stereum  found  on  the  cankered  Oaks  are  small, 
irregularly  shaped  expansions,  varying  in  size  from  -^^  of  an  inch 
in  diameter,  to  f  of  an  inch  long  by  \  an  inch  wide;  they  are 
resupinate,  coriaceous,  and  inconspicuous,  fitting  in  between  the 
crevices  of  the  bark  to  which  they  are  closely  applied,  and  concave, 
with  slightly  raised  edge.  The  colour  is  pale  grey  to  pale  brown, 
corresponding  to  the  ,i,'r/j-  clair  and  briin  clair  of  Costantin  and 
Dufour,"^-'  often  with  a  lighter  margin.  The  fructifications  do  not 
appear  to  increase  in  size  after  the  first  year.  A  number  were 
selected  on  June  9th,  i8g8,  and  needle  points  driven  into  the 
bark  at  their  edges;  these  were  kept  under  close  observation,  and 
after  eighteen  months  showed  no  enlargement.  As  the  bark 
decays  the  fructifications  die,  and  they  are  only  found  to  be  living 
round  the  edges  of  the  canker.  Their  life  appears  to  be  limited 
to  two,  or  at  most  three,  years,  and  usually  only  two  hymenial 
layers  can  be  distinguished  in  the  older  specimens. 

The  spores  are  colourless,  elliptical  with  rounded  ends, 
S'5  \i.  X  4"3  //  when  measured  in  water  directly  they  had  become 
detached  from  the  basidia.      The  basidia  themselves  are  smooth. 

In  Massee's  monograph  of  the  Telephoreref  there  is  no  descrip- 
tion of  a  Stereum  which  exactly  fits  the  species  here  described. 
The  species  of  Stereum  cited  as  growing  upon  the  Oak  are 
•SV,  frustulosiim^  St.  eiisciforme,  St.  spadkeum  and  St.  hirsiitum. 
The  three  latter  belong  to  a  different  section  of  the  genus. 

In  St.  discifor/ne  the  spores,  16  /x  in  diameter,  or  18  /x  x  14  /x, 
are  very  much  larger  than  those  of  the  C3.nk&x- Stereum,  and  in 
other  respects  it  differs  greatly. 

St.  spadkeum  has  spores  8  /x  x  5  /'.,  the  same  measurements  as 
those  of  the  qz-VlV^x- Stereum,  but  the  character  of  turning  red  when 


*  "  Xouvelle  ?'Iore  des  Champignons,"  par   M.  J.  Costantin  et   M.  L.  Dufour. 
t  "I'roceeilings  Linnean  Socieiy,"' vol.  x.xvii.  1890. 
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bruised  found  in  .SV.  spadiccum,  together  with  the  reflexed  edge, 
quite  distinguish  this  as  a  separate  species. 

St.  hirsuium  is  very  common  upon  felled  Oak  timber,  in  which 
it  destroys  the  sap-wood  especially,  penetrating  the  duramen  more 
slowly,  and  produces  a  whitish  colour  in  the  wood.  It  in  no  way 
resembles  the  form  described  here,  the  ochraceous  colour  of  the 
hymenium  and  the  form  of  the  fructification  at  once  distinguishing 
the  two  species. 

St.  friistiilosiim  Fr.  very  closely  resembles  the  z'A.wV.QX-Stfreiim., 
but  the  spores  are  much  smaller,  being  4  -  5  /-<•  x  3  -  3'5  [>■,  with 
subacute  ends.  This  difference  in  shape  and  size  of  the  spores, 
the  cinnamon  colour  of  the  hymenium,  together  with  the  hair-like 
projections  found  on  the  basidia  o{ Jrustuiosum,  appear  to  separate 
the  two  species.  A  more  important  difference,  however,  is  found 
in  the  action  of  the  fungus  on  the  wood.  Hartig  has  described 
St.  fnistulos2im  as  causing  the  appearance  technically  known  as 
"partridge  wood."  It  attacks  the  heart-wood,  causing  it  to  assume 
a  brown  colour  with  white  spots  somewhat  resembling  the  feather 
of  a  partridge  ;  the  white  spots  eventually  become  cavities,  so  that 
the  wood  presents  a  honey-combed  appeanince.  This  parasite,  as 
far  as  observed,  enters  the  host  from  the  roots,  but  the  possibility 
of  its  effecting  an  entrance  through  a  dead  branch  is  not  denied. 

The  action  of  the  canker-5/^^<'//w  upon  the  Oak  is  specially 
noticeable  in  the  browMi  discolouration  of  the  medullary  rays,  both 
in  the  artificial  cultures  and  in  sections  taken  from  the  stem,  as  in 
fig.  2  ;  but  the  appearance  of  "partridge  wood"  is  never  produced 
in  the  cankered  Oak.  The  manner  in  which  the  timber  is  attacked 
differs  markedly  from  St.  Jrustu/osum,  the  smoothness  of  the 
basidia  also  forms  a  very  distinctive  feature,  and  these,  taken  in 
conjunction  with  the  characters  enumerated  above,  incline  me  to 
consider  the  c2iX\V.^x-Sterenm  a  new  species,  for  which  I  would 
suggest  the  name  ^V.  querciiium. 
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VI.— FOREST    MANAGEMENT    IN    FRANCE. 

By  Professor  Fisher,   Royal  Indian  Engineering  College, 
Coopers  Hill. 

(Contrtbvted  in  view  of  the  Societi/'n  visit  next  Aui/ust.) 

Part  I. 

The  Treatment  of  Oaks  in  Coppice  with  Standards 
in  the  North  of  France. 

(From  Notes  by  F.   W.   Collings,   Esq.) 
Foreis  de  St.   Am  and  et  de  Raismes. 

Situation. 

The  forests,  viz:  Foret  Domaniale  de  St.  Amand  and  Foret  de 
Raismes,  are  very  favourably  situated  near  the  town  of  Valenciennes, 
in  the  Department  du  Nord,  in  France,  and  close  to  the  Belgian 
frontier,  at  an  elevation  of  from  50  to  100  feet  above  sea  level. 
To  the  north-west  flows  the  river  Scarpe,  a  tributary  of  the  Scheldt. 
Railways,  tramways,  rivers  and  canals  all  run  through  the  forests, 
making  transport  comparatively  easy;  and  the  neighbourhood  of 
the  French  and  Belgian  coalfields  gives  the  wood  a  special  value. 

Climate. 

On  account  of  the  lowness  of  the  land,  and  consequent  bad 
drainage,  the  locality  is  subject  to  severe  late  frosts  ;  on  the  whole, 
however,  the  climate  is  mild  and  moist,  thus  acting  very  bene- 
ficially on  the  growth  of  trees. 

S 
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Area. 


The  forest  of  St.  Amand  has  an  area  of  8,290  acres,  which  is 
divided  into  eighteen  Working  Sections,  of  about  460  acres  each. 
This  forest  is  in  the  conservation  of  Amiens,  the  conservator  being 
M.  Molleveau,  who  very  kindly  gave  much  information  about  the 
forest.  It  is  managed  by  Inspector  AI.  Dion,  of  Lille,  under  whom 
the  local  sub-inspector  is  M.  Marechal  de  Bievre.  The  forest  of 
Raismes  is  3,500  acres  in  extent,  and  consists  of  two  Working 
Sections  of  1,750  acres  each.  This  forest  is  managed  by  M. 
Gueuning. 


History. 

Up  to  the  time  of  the  French  Revolution,  the  forest  of 
St.  Amand  was  chiefly  ecclesiastically  owned,  belonging  to  two 
abbeys,  nevertheless  parts  were  State  property.  During  the 
Revolution,  however,  the  ecclesiastical  possessions  were  con- 
fiscated, and  now  the  whole  is  entirely  under  State  management. 

The  forest  of  Raismes  is  a  private  forest,  at  present  owned  by 
the  Duchesse  d'  Aremberg. 


()eol()(;v. 

The  ]<"rench  coal  measures,  above  which  is  tertiary  sand,  underlie 
the  forest  areas. 

Soil. — Tiie  soil  consists  of  a  sandy  loam  ;  on  high  ground  this 
is  capped  by  loose  sand,  in  some  parts  forming  sand  dunes,  where 
the  soil  is  not  suited  for  the  growth  of  oak.  On  low  ground  the 
loose  sand  is  absent,  and  the  soil  is  then  a  dec]),  moist  and  very 
fertile  loam.  In  i)laces  swamps  occur.  The  district  is  rich  in 
coal  and  mines  extend  in  all  directions  at  aljout  600  metres  below 
the  surface,  often  causing  a  sinking  of  the  lantl,  which  is  generally 
the  cause  of  these  swamps.  The  trees  die  when  the  ground  sinks 
and  becomes  swampy,  and  they  are  then  felled,  the  swamp  filled 
with  debris  from  the  mines  and  re  planlrd.  Some  swam[)s  are 
iicing  thus  filled   up,   on  others  pollard  willows  are  growing. 
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Dangers. 

Frost. — Spring  frosts  form  one  of  the  chief  dangers  to  these 
forests. 

Snoiv. — Snow  is  not  very  dangerous  in  a  coppice  with  standards, 
but  a  few  long  slender  oak  standards  have  bent  over  owing  to  the 
weight  of  snow  that  accumulated  on  them  last  year. 

Ciimbuig  Plants. — The  woodbine  constitutes  another  danger, 
especially  among  coppice  shoots. 

Rabbits. — These  animals  are  kept  down  by  shooting  as  many  as 
possible,  especially  in  the  State  Forest.  In  passing  through  a  part 
of  the  wood  where  the  coppice  compartments  gradually  rise  in  age, 
it  was  found  that  the  height  of  the  coppice  actually  descended. 
This  was  accounted  for  by  the  fact  that  in  an  adjoining  Private 
Forest  the  rabbits  had  not  been  sufificiently  suppressed.  No 
coppice  can  exist  where  rabbits  abound. 

Insects. — Only  in  one  instance  was  damage  from  this  source 
observed  ;  an  oak  had  put  out  a  second  foliage  in  the  same  year, 
the  first  having  been  completely  destroyed  by  insects. 

In  the  Private  Forest  it  was  said  that  Scotch  pine,  which  had 
been  planted,  had  entirely  failed  owing  to  insects.  This  phenomenon 
was  not  explained,  and  the  standing  trees  and  those  in  the  nursery 
Avere  in  a  very  healthy  condition. 

Birds. — The  only  birds  to  be  seen  were  pheasants  and  a  few 
other  common  species,  but  these  interfere  in  no  way  with  the 
growth  of  the  trees. 

General  Management. 

These  forests  are  managed  under  the  system  known  as  Coppice 
with  Standards.  In  both  forests,  however,  some  parts  are  under 
Scotch  pine,  as  High  Forest ;  in  the  case  of  the  Private  Forest  to 
the  extent  of  375  acres. 

As  there  are  fifteen  Working  Sections  and  twenty-five  years' 
rotation,  the  annual  felling  area  in  a  section  in  the  State  Forest 
averages  only  about  22  acres,  whereas  a  felling  area  in  the  Private 
Forest  extends  over  125  acres,  there  being  only  two  working 
sections,  with  fourteen  years'  rotation. 

(a)  Coppice. — In  the  State  Forest  no  plants  to  be  worked  as 
coppice  are  planted,  whilst  in  the  Private  Forest  coppice  is  planted 
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where  necessary  :  for  instance,  last  year  1,200  coppice  plants  were 
planted  in  one  felling  area  of  125  acres,  whilst  the  other  felling 
area  was  considered  to  be  well  enough  stocked  in  this  respect. 

Up  to  1880,  the  rotation  of  the  State  Forests  varied,  but  under  the 
present  working  plan  of  188  r,  the  rotation  was  everywhere  fixed 
at  twenty-five  years.  In  the  Private  Forest  the  rotation  is  only 
fourteen  years.  It  should  be  noticed  that  a  change  of  rotation  of 
the  underwood  should  take  place  gradually,  otherwise  an  excess  of 
the  lower  parts  of  the  crowns  of  the  standards  may  be  killed  by 
the  consequently  taller  growth  of  the  coppice. 

One  cleaning  of  the  coppice  is  made  at  seven  years  in  the 
Private  Forest,  in  order  to  free  the  young  standards  from  any 
threatening  coppice  shoots,  whilst  in  the  State  Forest  no  less  than 
three  cleanings  are  made  at  six,  twelve,  and  eighteen  years  respect- 
ively. In  these  cleanings,  all  coppice  shoots  too  near  the  standards 
are  cut  back,  and  the  standards  are  pruned,  and  superfluous  forked 
leaders  suppressed. 

(b)  Sta?idards. — Oak  standards  are  planted  as  large-sized  trans- 
plants of  about  6  feet  in  height  and  seven  years  of  age.  In  the  State 
Forest  the  young  standards  when  planted  are  not  quite  as  large, 
being  about  4^  feet  high,  and  without  balls  of  earth,  although  until 
the  present  working  plan  was  brought  into  force,  young  standards 
of  9  and  10  feet  in  height  were  used  ;  this  change  was  made  on 
the  ground  of  economy.  In  the  Private  Forest,  when  the  area  to 
be  re-stocked  is  near  the  nursery,  the  plants  are  transported  with 
balls  of  earth  ;  but  when  the  distance  between  forest  and  nursery  is 
great,  the  earth  is  shaken  off  and  saplings  are  transplanted  in  the 
ordinary  way.  20,000  young  oaks  are  planted  out  annually  in  the 
Foret  de  Raismes.  The  planting  takes  place  about  the  middle  of 
October,  in  order  to  avoid  injury  by  spring  frosts,  and  to  allow 
roots  to  get  settled  before  all  root  growth  has  ceased. 

At  the  thinning  of  the  coppice,  the  young  standards  are  pruned 
and  all  epicormic  branches  cut  off  the  older  standards  ;  in  the  case 
of  the  Private  Forest  this  is  done  by  means  of  a  triangular-shaped 
instrument,  one  edge  of  which  is  sharpened,  attached  to  poles  of 
different  lengtiis.  The  instrument  is  pushed  up  from  below,  and 
the  epicormic  branches  severed  from  tiie  trunk. 

For  pruning  trees  of  their  larger  branches,  climbing  irons  are  used, 
and  the  branches  sawn  off.    This  method  is  followed  in  the  Private 
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Forest,  but  the  trees  are  injured  by  the  climbing  irons,  and  it 
would  be  better  to  leave  dying  branches  to  fall  naturally,  as  is  the 
system  in  the  State  Forest,  and  to  leave  large  sound  branches 
unpruned. 

The  standards  are  under  no  fixed  rotation,  but  all  middle-aged 
and  young  standards  give  way  to  old,  sound  standards ;  that  is,  at 
the  end  of  the  rotation,  where  a  flourishing  standard  ("ancien") 
is  threatened  by  others,  the  latter  are  removed,  whereas  if  the 
"ancien"  show  signs  of  falling  off,  it  would  be  felled,  and  the 
young  ones  allowed  to  take  its  place  ;  in  fact,  preference  is  given 
to  the  "ancien"  as  long  as  it  is  sound  and  thriving.  As  long  as  a 
tree  at  least  doubles  its  value  in  twenty-five  years  it  is  considered 
flourishing. 

When  the  age  of  the  standards  is  moderate,  then  those  with  the 
best  crowns  are  chosen  to  remain.  \\'ith  regard  to  the  number  of 
standards  per  acre  which  are  removed,  the  following  figures  show 
the  volumes  for  some  actual  felling  areas  in  the  State  forest : — 

Cubic  feet 
before  felling.  After  felling. 

14OC       ...        840 

1050 

616 

1890 

1428 

1498 

1288 

II76 


1680 
1064 
2240 
2072 
1890 
1904 
1708 
1666 
1554 


1092 


Per  cent 

.  felled 

40  per 

cent. 

37i 

42 

^5* 

31 

21 

32 


37 
30 


The  ideal  aimed  at  is  to  have  1400  c.  feet  of  standards  per  acre 
when  the  underwood  is  twenty-five  years  old,  and  to  fell  half  this 
volume,  leaving  700  c.  feet  of  standards  to  grow  for  another 
twenty-five  years,  when  it  should  again  amount  to  1400  cubic  feet. 

The  method  of  procedure  for  the  felling  of  the  trees  differs  in 
either  forest,  although  in  both  felling  is  done  by  the  purchasers  of 
the  trees. 

In  the  State  Forest  the  standards  to  be  reserved  are  marked, 
before  the  felling  of  the  coppice,  by  slicing  out  a  piece  of  bark  at 
the  base  of  the  tree;  a  State  hammer  mark  is  then  impressed  on 
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the  exposed  surface  of  the  wood.  Standards  to  be  felled  are 
marked  in  the  same  manner,  at  a  distance  of  three  or  four  feet  from 
the  ground,  but  no  hammer  mark  is  made.  The  standards  and 
underwood  are  then  sold  by  public  auction,  to  one  purchaser,  on 
a  felling  area  of  22  acres.  After  the  felling  a  counting,  or 
"  recolement,"  is  made  by  the  Inspector,  to  see  that  no  hammer- 
marked  tree  has  been  felled. 

The  buyer  is  allowed  eighteen  months  for  the  clearing  away  of 
the  trees.  During  the  autumn,  before  the  buyer  leaves,  young 
oaks  are  planted. 

In  the  Private  Forest  the  underwood  is  sold  in  September, 
and  cut  in  the  following  December.  Afterwards,  the  standards 
are  marked  and  sold,  either  singly  in  the  case  of  large  trees,  or  in 
lots  of  about  ten,  where  the  trees  are  of  medium  size.  In  this 
forest  only  the  trees  to  be  felled  are  marked,  and  then  two  marks 
are  inserted  on  opposite  sides,  so  that  at  least  one  mark  always 
remains  uppermost  when  the  tree  is  felled. 

Hi^:^h  Forest. — After  the  Napoleonic  Wars,  a  large  number  of 
oak  trees  as  well  as  Scotch  pine  were  planted  in  the  State  Forest, 
one  quarter  of  which  was  practically  bare  heather  land  till  1845. 
In  the  Private  Forest  certain  sandy  areas  were  planted  up  with 
Scotch  pine  about  1863. 

These  pine  woods  are  thinned  out  at  the  same  time  as  coppice, 
viz.,  about  every  si.x  years ;  such  thinnings  go  on  until  the  woods 
are  seventy  years  old,  when  a  heavy  felling  is  made,  and  oaks  are 
planted,  whilst  birch  springs  up  abundantly  to  serve  as  underwood. 
Finally,  all  the  pines  are  gradually  removed,  and  the  Coppice  with 
Standards  system  again  introduced. 

These  Scotch  pine  poles  are  valual)le  for  the  mines  as  pit  timber, 
etc.  :  and  according  to  their  diameter  and  length  they  are  marked 
by  cuts,  and  classed  accordingly,  each  class  having  a  fixed  value 
per  100.    Thus  in  the  Private  Forest  the  following  classes  occur: — 


Diam.  in 

Leng 

th 

Value  in 

centimetres. 

in  metres. 

Mniks. 

francs  per  100. 

16  to  20 

6 

0. 

ID 

20    ,,    26 

7       • 

I. 

24 

26    „    32 

8       . 

II. 

35 

32     n     40 

9  to 

10 

III. 

65 

40     ,,    48 

...        9    „ 

10 

..       IV. 

130 

48     „     70 

...        9   „ 

10 

V. 

225 

119 


Character  and  Composition. 

The  growth  of  the  forest  may  be  divided  into  three  kinds,  viz: — 
I.  That  in  which  the  standards  are  too  numerous. 
11.   Normal  stocking  of  standards. 

III.  That  in  which  the  Scotch  pine  stands  over  broad-leaved 
species. 

I.  The  French  Government  have  a  very  great  idea  of  High 
Forest,  and  consider  it  to  be  the  only  kind  of  forest  worthy  of  the 
State's  superintendence.  It  is  partly  for  this  reason,  and  partly  on 
account  of  the  sand  in  certain  places,  that  the  undergrowth  in 
the  State  Forest  is  practically  valueless,  and  the  standards  so  close 
together  that  one  might  easily  call  it  an  understocked  High  Forest. 
The  evenness  in  age  of  the  oaks  is  very  striking,  and  clearly  marks 
the  oaks  planted  after  the  Napoleonic  wars. 

Seeing  that  the  State  never  plant  any  underwood,  it  might 
probably  be  more  advantageous  to  work  under  high  forest.  On 
such  areas  the  standards  represent  about  2240  cubic  feet  per  acre, 
whereas  1400  cubic  feet  is  sufficient  for  standards  in  an  ordinary 
coppice  with  standards.  Nevertheless,  since  the  Government 
require  timber,  they  certainly  attain  their  end,  for  the  oaks  are  in 
splendid  condition,  and  thriving  well. 

The  annual  increment  of  the  oaks  in  girth  measured  at  i'3o  cm. 
was  19  mm.  on  fertile  soil,  and  lo  mm.  on  sand.  Among  the 
standards  are  ash,  white  and  Canadian  poplars,  the  annual  incre- 
ment in  girth  of  which  were  37  and  40  mm. 

II.  Certain  parts  of  the  State  Forest  are  splendidly  stocked 
with  both  coppice  and  standards,  whilst  the  Private  Forest  con- 
sists of  underwood  fourteen  years  of  age,  and  25  to  30  feet  high, 
with  standards  quite  as  good  as  those  of  the  State  Forest.  Great 
trouble  is  taken  in  the  Private  Forest  to  obtain  an  even  distribution 
of  the  standards,  trees  of  one  rotation  being  often  transplanted 
from  one  part  of  the  area  to  another. 

III.  Up  to  between  thirty  and  forty  years  of  age  the  Scotch  pine 
forms  a  dense  forest  with  little  or  no  undergrowth.  After  this  age, 
and  up  to  seventy  years,  the  wood  gradually  gets  thinner,  and  birch 
makes  its  appearance  as  advance  growth,  together  with  a  few  oaks. 
After  the  heavy  thinning  at  seventy  years,  followed  by  oak  plant- 
ations, the  birch  must  be  cut  away  where  interfering  with  the  oak, 
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so  that  the  wood  eventually  consists  of  an  almost  even  aged  forest 
of  oak,  with  a  small  undergrowth  of  birch  and  other  species. 

The  tree  used  as  standards  is  chiefly  oak.  Ash,  poplar  and 
birch,  however,  occur  at  intervals,  and  the  beech  very  rarely  on 
the  poorer  soils. 

The  natural  underwood  consists  chiefly  of  alder,  birch,  aspen, 
hornbeam,  hazel,  sycamore  and  sallow  ;  in  the  Private  Forests  no 
hazel  is  ever  planted,  the  favoured  and  planted  species  (to  serve 
as  underwood)  being  hornbeam,  ash,  alder  and  sycamore. 

Nursery. 

Each  forest  has  its  nursery,  that  of  the  Private  Forest  being 
seventeen  acres  in  area. 

The  oaks  are  sown,  and  transplanted  after  two  years,  the  space 
between  each  being  i  ft.  6  in.  x  9  in.  This  is  rather  a  tight  fit 
when  the  plants  reach  five  or  six  years  in  age,  and  it  is  recom- 
mended to  plant  I  ft.  6  in.  x  12  in.  in  future.  In  the  Private 
Nursery  the  oaks  so  planted  are  thinned  by  again  transplanting 
when  it  is  thought  necessary.  An  experiment  is  being  tried  of 
planting  them  far  enough  apart  at  two  years  in  order  that  they 
may  attain  their  required  size  without  a  second  transplanting. 

Large  Scotch  pine  are  also  grown  in  the  private  nursery.  One 
point  to  be  noticed  is,  the  much  greater  area  required  for  a  broad- 
leaved  nursery  than  for  a  coniferous  nursery. 

Measured  Treks. 

The  growth  in  these  forests  is  rapid,  one  centimetre  being  about 
the  annual  diameter  increment  laid  on  by  the  oak. 
The  following  are  a  few  trees  actually  measured  : — 

Oak  155  years  old  ...  ...  7  ft.  9  in.  girth 

,,  when  planted  ...  ..  o  ft.  4  in.     ,, 

,,   14  years  ...  ...  i  ft.  o  in.     ,, 

,,   28  years  ...  ...  1  ft.  6  in.     ,, 

The  average  reserve  of  standards  per  acre  in  the  State  Forest 
consists  of: — 

no  oaks  =  ...  ...  ■••  73  per  cent. 

3  beech  and  ash   ^  ...  ...  2        ,, 

37  poplar,  sycamore,  elm  and  hornbeam-^    25        „ 
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In  one  felling  area  of  i6i  acres  in  the  State  Forest,  the  following 
trees  were  felled  : — • 

130  oak  tellers. 
61  oak  of  two  rotations. 
24  oak  of  three  or  more  rotations. 

6  ash  of  three  rotations. 

3  poplars  of  three  rotations. 

The  volume  felled  was  4725  cubic  feet,  and  the  price  obtained 
^^560,  or  ^34  per  acre,  equivalent  to  an  annual  return  of 
jQi    7s.  2^d.  per  acre. 

The  average  a)iuual  7-evenue  of  the  State  Forest  between  1886 
and  1895  was  as  follows  : — 

Fellings...               ...               ...  ...  ^8240 

Shooting  lease        ...               ...  ...  ^444 

Sales  of  grass         ...              ...  ...  384 

Value  of  produce  given  away  ...  352 


Total         ^10,420 
The  corresponding  average  annual  expenditure  was  as  follows  :- 

Works,  including  maintenance  of  houses, 

roads,  plantations,  etc ...  ^432 

Supervision             ...               ...               ...  304 

Rates      ...              ...              ...              ...  316 


Total         ^1052 

This  gives  a, balance  of  ;!^9368  for  8290  acres,  equal  to  ^i  2s.  8d. 
per  acre  per  annum. 

I  could  not  obtain  recent  statistics  for  the  revenue  and  expendi- 
ture of  the  Private  Forest,  but  in  1897  it  appears  to  have  been  as 
follows  : — 

Sales  of  Wood       ...  ...  ...         ^5337 

Expenditure  ...  ...  ...  ^337 


Balance         ^4000 
for  3500  acres,  equal  to  ;£i    2s.  lod.  per  acre  per  annum. 


Part    II. 

Management  and  general  Character  of  Beech  and 
Oak  High  Forest  in  France. 

(From  Notes  by  M.  Cotii(;nies,  Inspecteur  des  Eaux  et  Forets.) 
Fof'et  doiiianiale  de  Retz. 

SlTU.^TION. 

The  Foret  de  Retz  is  situated  in  the  N.E.  of  France,  on  three 
sides  of  the  town  of  Villers  Cotterets,  between  the  river  Aisne,  a 
tributary  of  the  Oise,  and  the  Oureq  ;  both  being  tributaries  of  the 
Seine. 

The  height  above  sea  level  varies  from  200  to  800  feet. 

Climate. 

The  climate  is  temperate,  and  very  beneficial  to  the  growth  of 
broad-leaved  trees,  especially  the  beech  and  oak.  The  winds 
are  not  very  dangerous  except  on  a  few  plateaus,  and  then  ])re- 
cautions  must  be  taken  in  the  seeding  fellings. 

Geology. 

The  base  of  the  forest  is  composed  of  Ceriihic  Limestone  of 
tertiary  formation.  Above  this  limestone  is  tertiary  sand  of  much 
the  same  a[)pearance  as  the  Bagshot  Sands  at  Coopers  Hill :  in 
the  sand  large  Sarcen  stones  are  found,  and  on  high  levels  masses 
of  hard  quartzite  form  ridges  of  rock,  which  is  quarried  for  street 
cobbles. 

Soil. — The  soil  in  which  the  forest  grows  consists  of  a  sandy 
^oam,  about  20  inches  deep,  lying  on  the  top  of  the  sand.  In  the 
highest  parts  of  the  forest  the  quartzite  occasionally  comes  to  the 
surface,  rendering  such  parts  practically  useless  for  forestry,  at  any 
rate  for  the  production  of  oak  and  beech. 

Area. 

The  total  area  of  the  forest  is  32,550  acres,  which  is  divided 
into  fifteen  Working  Sections,  of  about  2,200  acres  each;  but  the 
Working   Sections    are  unequal  in  size,   for  instance,  the   Ninth 
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Working  Section  has  an  area  of  2,760  acres.  Each  VVorking 
Section  is  sub-divided  into  five  Periodic  Blocks,  each  of  which  is 
regenerated  in  thirty  years,  and  containing  on  an  average  440  acres 
each.  A  Periodic  Block  is  again  sub-divided  into  Compartments, 
the  number  varying  from  eight  to  twelve,  depending  on  similarity 
of  soil  and  growth,  also  on  the  aspect,  gradient,  ete.  Compart- 
ment D  of  II.  Periodic  Block,  in  the  ninth  VVorking  Section, 
contains  about  43  acres,  whereas  Compartment  E  of  the  same 
block  and  section  contains  about  31  acres.  It  is  proposed  in 
future  to  give  up  Periodic  Blocks,  and  to  regenerate  the  woods 
in  each  section  successively,  in  accordance  with  their  age  and 
condition. 

History. 

A  century  or  so  ago  this  forest  produced  very  fine  oaks,  which 
were  used  for  the  French  navy.  In  1672,  during  Louis  XIV. 's 
reign,  and  during  Colbert's  term  of  office,  the  system  known 
as  Tire  et  Aire  was  started.  It  consisted  in  treating  the  area 
under  the  clear  cutting  system,  but  leaving  eight  beech  or  oak 
(chiefly  the  former)  standards  per  acre  if  available,  the  object  being 
the  production  of  large  trees  and  the  sowing  up  of  the  clearings. 
No  thinnings  were  made.  Under  this  treatment  the  beech  increased 
in  numbers  and  the  oak  diminished.  There  was  also  a  little  coppice 
in  some  parts  of  the  forest.  The  system  was  carried  on  up  to  183c, 
and  in  1832  the  Compartment  Method  (Regeneration  naturdle  avec 
eclaircies )  was  adopted,  followed  by  a  working  plan  in  1S57,  which 
was  itself  revised  in  1887,  and  is  now  being  revised  again. 

Dangers. 

The  forest  may  be  considered  comparatively  free  from  dangerous 
influences. 

(a)  Frost  and  Snoiv. — Frost  and  snow  do  not  appear  to  be  a 
source  of  much  danger  :  only  in  one  case  did  we  hear  or  see  of  a 
wood  being  affected  by  frost,  and  then  a  very  severe  frost  some 
thirty  or  forty  years  ago  necessitated  cutting  back  the  young  beech 
over  the  whole  seedling  area. 

(b)  JVinds. — Strong  westerly  gales  are  the  greatest  danger  in 
the  Compartment  System.  When  an  area  has  been  thinned  in 
order  to  produce  seed  in  quantity  and  to  diminish  the  density  of 
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the  cover,  the  mother  trees  being  more  or  less  isolated,  arc  often 
blown  down.  Nevertheless  in  the  Foret  de  Retz  such  damage  is 
rare,  but,  as  before  stated,  care  must  be  taken  when  felling  areas 
are  at  all  exposed. 

(c)  Climbing  Plants^  etc. — The  woodbine,  sallows  and  birches 
endanger  the  young  crop  at  the  time  of  the  final  felling,  but  by 
continual  cleanings  and  owing  to  the  fact  that  the  beech  is  a 
shade-bearer,  also  that  the  oaks  when  planted  are  five  or  six  feet 
in  height,  this  danger  is  easily  overcome. 

(d)  Game. — Rabbits  would  entirely  ruin  the  young  crops,  were 
they  not  continually  kept  down  by  the  brigadiers  and  guards. 
There  are  many  red  deer,  but  the  area  of  this  and  adjoining  un- 
fenced  forests  is  so  large  that  they  do  comparatively  little  damage 
to  the  forest.  Compensation  is  paid  by  the  lessee  for  any  damage 
done  to  adjoining  farms  by  the  deer,  the  forest  being  unfenced. 

(e)  Insects. — Insects  do  very  little  harm  :  conifers,  so  subject  to 
insect  attacks,  are  not  planted  on  the  high  sandy  soils,  owing  to 
the  danger  from  fire,  but  the  birch  is  preferred. 

Management. 

The  forest  forms  part  of  the  conservatorship  of  Amiens  (the 
present  conservator  being  M.  Molleveau),  and  is  under  the  direct 
charge  of  an  inspector  (M.  Cottignies):  it  is  subdivided  into  two 
caninnnements,  under  a  sub-inspector  and  a  chief  guard.  Under 
these  officers  are  six  brigadiers  and  twenty  one  forest  guards,  and 
each  brigadier  has  twenty  labourers,  who  work  at  cleaning  and 
repairs  of  roads,  boundaries,  plantations,  etc. 

Besides  the  above,  there  are  three  guards  for  the  fishing  and 
one  for  supervising  repairs  to  the  roads.  Houses  in  the  forest  are 
provided  for  all  the  officials,  except  the  inspector ;  and  each 
brigadier  and  guard  has  about  two-and-a-half  acres  of  land  attached 
to  his  house  for  garden  and  orchard.  They  are  also  allowed  to 
graze  two  or  three  cows  on  the  forest  rides. 

The  forest  is  managed  under  the  Shelter  Wood  Compartment 
System,  with  a  rotation  of  1 50  years.  As  before  stated,  the  wood 
is  divided  into  fifteen  Working  Sections,  each  of  which  is  treated 
in  the  same  manner,  and  in  fact  may  be  considered  as  a  complete 
forest.     Each  of  the  five  Periodic  Blocks  constituting  a  Working 
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Section  represents  different  age-classes — thus,  one  block  represents 
SL  wood  from  o  to  30  years  of  age,  a  second  31  to  60  years,     .     . 
and  the  fifth  121  to  150  years. 

In  the  second  oldest  Periodic  Block,  viz  :  that  consisting  of 
trees  from  91  to  120  years,  2i  preparatory  felling  is  made  when  the 
trees  are  about  no  years  old.  The  object  of  this  felling  is  to 
prepare  the  standing  trees  for  bearing  seed,  and  at  the  same  time 
to  preserve  the  cover.  When  the  trees  are  about  135  years  old,  a 
seeding  felling  is  made,  but  although  thirty  years  is  allowed  for 
regeneration  of  a  Periodic  Block,  yet  when  the  regeneration  of  an 
area  is  started  it  can  generally  be  finished  in  twelve  to  fifteen  years. 
Hence  it  is  not  necessary  to  make  a  whole  Compartment  a  felling 
area;  on  the  contrary  a  Compartment  contains  several  felling  areas. 
These  are  usually  defined  by  girdling  a  few  trees  on  the  edge  by  a 
band  of  red  paint.  Generally  the  felling  areas  are  small,  the 
amount  of  wood  cut  out  not  exceeding  17,500  cubic  feet,  and 
to  the  value  of  about  ;^4oo. 

The  preparatory  felling  is  merely  the  final  thinning  of  a  wood 
preparatory  to  the  seedUng  felling,  and  since  throughout  the  late 
thinnings  in  a  wood  the  future  mother  trees  have  always  to  be 
considered,  the  preparatory  felling  may  be  discussed  under  the 
head  of  thinnings. 

The  first  felling  proper  which  takes  place  in  a  wood  is  the 
seedling  felling. 

The  chief  species  grown  in  this  forest  are  beech,  oak,  and 
hornbeam.  The  inspector  chooses  the  trees  to  be  felled  in  the 
summer,  and  a  brigadier  or  guard  marks  them  with  a  cross.  A 
sub-inspector  and  brigadier  follow,  marking  each  selected  tree  in 
two  places,  one  at  4  or  5  feet  from  the  ground,  and  the  other  as 
low  as  possible.  A  piece  of  wood  is  taken  out  of  the  tree  in  each 
place,  and  the  exposed  surface  on  the  tree  is  then  stamped  with  a 
hammer  bearing  the  Government  Stamp.  These  two  men  also 
measure  the  diameters  of  the  trees,  and  calculate  the  volume  by 
means  of  "form  factors"  obtained  from  past  fellings. 

The  objects  of  the  two  marks  are  :  the  upper  mark  shows  the 
merchant  clearly  the  trees  to  be  felled,  and  the  lower  mark  must 
be  left  after  felling,  in  order  that  the  Government  may  be  satisfied 
that  none  other  than  authorised  trees  have  been  felled.  The  trees 
are  sold  standing,  and  are  valued  by  the  inspector.     To  this  valu- 
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ation  a  certain  percentage   is  added,  giving  an  excess  price  which 
no  purchaser  would  pay. 

The  trees  in  all  the  lots  in  the  forest  are  sold  as  they  stand  in 
September,  by  Dutch  auction,  the  auctioneer  gradually  crying  down 
the  value  of  the  lot  until  a  merchant  s&ys  Je prends  (I  take). 

The  thinnings  in  the  younger  woods  are  generally  sold 'to  the 
highest  bidder  by  a  method  called  par  unite,  in  which  the  bidding 
is  at  so  much  per  cubic  meter  above  the  valuation,  the  lot  going 
to  the  highest  bidder.  The  reason  for  this  method  of  sale  is 
because  the  volume  of  wood  in  the  thinnings  is  not  known  before- 
hand, trees  being  marked  during  the  progress  of  the  thinning. 
The  merchant  is  allowed  eighteen  months  for  the  cutting  and 
clearing  away  of  the  fellings,  and  twelve  months  only  for  the 
thinnings. 

In  a  seedling  felling,  about  a  quarter  of  the  volume  of  standing 
wood  is  felled,  or  about  one-third  of  the  number  of  trees.  All  the 
oaks  are  allowed  to  remain,  unless  dead  or  dying.  The  hornbeam 
is  cut  out  where  possible  in  preference  to  the  beech,  but  at  the 
same  time  the  mother  trees  should  be  uniformly  distributed  over 
the  area.  In  the  woods  there  are  reminiscences  of  the  Tire  et  Aire 
system  in  the  form  of  huge  old  standards.  These  are  cut  down  in 
this  felling,  since  they  are  probably  too  old  to  bear  seed.  In  sucli 
cases  a  large  blank  is  left,  and  consequently  all  surrounding  trees 
must  be  preserved.  Any  advance  growth  or  underwood  of  beech 
and  hornbeam  i)resent  at  the  seedling  felling  is  also  cut  out.  The 
felling  is  usually  made  when  there  is  every  prospect  of  a  good 
seed  year. 

During  the  next  twelve  to  fifteen  years  of  the  i)eriod  of  regener- 
ation, about  four  secondary  fellings  are  made,  including  the  final 
felling. 

The  objects  of  these  fellings  is  to  give  more  light  to  the  young 
crop,  and  to  bring  it  gradually  into  the  open.  The  mother  trees 
whilst  standing  give  some  protection  to  the  young  crop,  and 
continue  to  regenerate  bare  patches. 

The  first  secondary  felling  is  not  carried  out  at  any  definite 
time,  but  de[)ends  entirely  on  the  condition  of  the  young  crop.  If 
by  bad  luck  with  regard  to  the  seedling  felling,  the  ground  did  not 
become  fully  stocked  with  seedlings,  another  seed  year  must  be 
awaited  before  initiating  further  fellings.    These  fellings  are  carried 
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out  in  the  same  manner  as  the  seedling  felling,  but  trees  are  felled 
wherever  the  young  crop  requires  more  light.  The  final  felling 
is  the  last  of  the  secondary  fellings,  and  in  it  all  the  remaining 
overwood,  often  consisting  chiefly  of  oaks,  is  felled. 

During  the  time  of  regeneration  the  wood  has  been  open,  and 
consequently  all  sorts  of  weeds,  sallows,  birch  and  aspen  make 
their  appearance.  Bare  spots  and  temporary  tracks  remain 
unregenerated,  and  these  are  planted  up,  after  the  final  thinning, 
with  oaks  five  or  six  feet  in  height.  If  during  the  secondary 
fellings  large  blanks  occur,  these  may  be  at  once  planted  up, 
thereby  giving  the  oak  a  start.  The  number  of  oaks  planted  on  a 
felling  area  are  about  four  hundred  per  acre. 

The  next  operation  is  the  process  of  cleaning  the  young  wood. 
This  consists  in  cutting  away  the  sallows,  birch  and  aspens,  and 
thinning  out  everything,  including  beech,  that  interferes  with  the 
young  oaks.  The  first  cleaning  is  executed  by  the  brigadiers  and 
guards  alone,  after  which  the  guards  have  each  twenty  men  under 
them  to  assist  in  the  following  cleanings.  The  cleanings  are  made 
quite  irregularly,  and  just  as  often  as  is  thought  necessary  by  the 
inspector,  generally  every  four  years.  For  this  work  money  has 
to  be  obtained  from  the  Government,  and  the  guards  receive  an 
extra  lod.  per  day.  The  cleanings  are  brought  out  of  the  thicket, 
and,  if  possible,  sold  ;  but  the  price  is  frequently  so  small  that 
cleanings  may  be  defined  as  thinnings  for  which  no  profit  can  be 
obtained. 

Such  cuttings  go  on  until  the  wood  is  twenty-five  years  old. 
Henceforth  and  until  the  seedling  stage  again  comes  round  thinnings 
are  made  every  ten  years.  According  to  the  age,  the  Government 
value  the  thinnings  at  so  much  per  stere,  that  is,  so  much  per  cubic 
meter  stacked  (35  cubic  feet),  and  the  merchant  bids  so  much  per 
cent,  above  the  valuation,  and  the  highest  bidder  obtains  the 
wood.  Trees  to  be  felled  in  the  thinnings  are  marked  by  the  sub- 
inspector  with  a  cross.  After  some  progress  is  made  in  a  thinning, 
the  brigadier  is  allowed  to  mark  more  trees  if  he  thinks  necessary. 

In  making  thinnings,  suppressed  beech  and  hornbeam  under 
beech  must  be  removed,  but  if  under  oak  they  should  be  left  to 
shelter  the  ground  and  force  up  the  oak.  All  trees  threatening 
the  oak  must  also  be  felled,  as  well  as  all  dead  and  dying  trees. 
Comparatively  large  beech,  which  are  the  result  of  not  cutting  back 
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the  advance  growth  in  regeneration  felUngs  of  a  score  or  more  years 
ago,  are  also  felled,  and  the  number  of  hornbeam  reduced  as  much 
as  possible.  Better  care  is  now  taken  to  cut  back  all  advance 
growth.  Thinnings  of  all  kinds  are  marked  over  one-fifth  of  each 
Periodic  Block  in  June,  whilst  the  foliage  is  on  the  trees,  and  the 
felling  commenced  in  the  following  October.  Each  Periodic  Block, 
except  those  that  are  being  regenerated,  is  divided  into  thinning 
areas,  each  one-fifth  of  the  block  and  two  of  these  are  thinned 
annually  in  each  Working  Section. 

When  thinning  a  fairly  old  wood,  practically  the  preparatory 
felling,  preparation  for  the  seedling  felhng  should  be  borne  in  mind. 

All  wood  up  to  one  meter  in  girth  is  considered  as  firewood, 
and  above  one  meter  as  timber. 

In  the  principal  fellings  (other  than  thinnings)  a  volume  of  wood 
fixed  by  the  working  plan  is  felled.  This  volume  is  obtained  by 
measuring  all  trees  in  the  oldest  periodic  block,  this  measurement 
being  revised  every  ten  years.  As  a  result  of  the  last  revision, 
in  1896,  the  quantity  of  wood  fixed  to  be  felled  annually  through- 
out the  forest  in  the  principal  fellings,  is  47,212  cubic  meters, 
being  507  cubic  feet  per  acre.  Thinnings  are  also  made  annually 
over  2,605  acres,  and  yield  27,616  cubic  meters,  or  297  cubic  feet 
per  acre  for  the  whole  forest.  Hence  the  total  volume  of  wood 
felled  annually  is  8o'4  cubic  feet  per  acre. 

Composition  and  Character  of  Forest  Growth. 

In  some  parts  of  the  wood  large  beech  standards  are  standing, 
but  are  now  being  cut  out,  after  which  the  Tire  et  Aire  system  will 
be  entirely  superseded.  It  is  partly  owing  to  these  trees  that  in 
some  parts  the  wood  is  not  completely  stocked,  causing  a  lot  of 
advance  growth  of  beech  to  grow  up  under  the  other  trees.  In  a 
seeding  felling  made  some  three  years  ago,  the  seedlings  arc  not  very 
numerous,  owing  to  the  failure  of  an  anticipated  good  seed  year. 

An  area  in  which  the  secondary  fellings  were  in  progress,  was 
observed  to  contain  lots  of  sallow,  herbs,  etc.,  as  well  as  blanks. 
These  latter  amount  to  four  or  five  per  cent,  of  the  whole  forest, 
and  are  being  planted  up  with  oak. 

Under  the  old  system,  hornbeam  became  far  too  plentiful,  and 
oak  was  suppressed.  Now,  however,  the  hornbeam  is  being  cut  at 
every  opportunity,  and  oaks  are  more  numerous  in  the  young  woods. 
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On  the  poor  soils  where  no  loam  caps  the  sand,  birch  is  grown. 

The  height  of  the  woods  is  for  the  most  part  very  good,  reaching 
from  ninety  to  one  hundred  and  thirty  feet  in  mature  woods. 

The  distribution  of  trees  over  the  whole  forest  is  as  follows  : — 
Beech  ...  ...  ...  40  per  cent. 

Hornbeam     ...  ...  ...         40       „ 

Oak  ...  ...  ...  15 

Sallow,  Poplar,  Chestnut  and  Elm  3       „ 

Conifers         ...  ...  ...  2       „ 

Hence  we  see  that  hornbeam  is  still  far  too  numerous,  whilst  the 
oak  will  be  encouraged  in  every  way,  oak  timber  being  highly 
valued  in  France. 

The  beech  and  hornbeam  are  sawn  into  planks  and  used  as 
furniture.     Small  beech  and  oak  are  used  for  railway  sleepers. 

A  great  beech  mast  usually  occurs  once  in  seven  years,  and  in 
1898  numbers  of  people  were  admitted  to  the  forest  to  gather 
some  of  the  excess  of  beech  nuts,  from  which  salad  oil  to  the 
value  of  ;^6,ooo  was  made,  besides  300  bushels  of  seed  being  sent 
to  other  State  Forests  in  France,  and  sufficient  seed  reserved  to 
restock  the  felling  areas. 

Yield. 

As  regards  the  product  of  thinnmgs,  a  wood  forty  years  old  gave 
350  cubic  feet  per  acre,  valued  at  ^2  15s.  A  wood  eighty  years 
old  gave  250  cubic  feet,  valued  at  ;£io  per  acre,  while  the  mature 
standing  crop  is  about  9,500  cubic  feet  per  acre,  at  an  average 
price  of  lod.,  worth  ;^396. 

In  Section  9  and  11.  Periodic  Block,  the  stock  in  the  mature 
woods  is  about  10,000  cubic  feet  per  acre,  and  is  valued  at  about 
7d.  per  cubic  foot,  or  ;!^29i  13s.  3d. 

An  older  wood  in  the  same   block  before  the  secondary  felling 
contained   7,000   cubic   feet    per    acre.      After  the  felling,   5.360 
cubic  feet  per  acre  were  reserved,   and   1,580  cubic   feet   telietl. 
The  details  of  the  felled  and  reserved  trees  are  as  follows  : — 
Felled.  6  Oaks  Reserved.       19  Oaks 

200   Beech  583  Beech 

30  Hornbeam  21   Hornbeam 

2^6  trees  62^  trees 
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The  value  of  the  first  thinning  in  a  wood  when  about  thirty 
years  old  is  about  ^i  4s.  per  acre  ;  whilst  the  third  thinning 
usually  fetches  from  ^2  los.  to  ^3  per  acre. 

Revenue. 

The  average  annual  yield  of  the  whole  forest  from  1898  to  1900 
was  684,430  cubic  feet,  realizing  p/^24,613. 

Accessory  incomes  derived  from  the  lease  of  hunting,  shooting, 
fishing,   etc.,    amounted    to  ^4,372,    of  which   /a  chasce,   chiefly 
red  deer  and  roes,  figures  for  j[^\,z^o  per  annum,  or  2s.  id.  per  acre. 
The  average  annual  yield   per  acre  per  annum  during  the  last 
three  years  is  S2'56  cubic  feet,  valued  at    15s.  i^d.,  thereby  giving 
2]-d.  as  the  average  ])rice  received  for  one  cubic  foot  of  wood  ;  the 
low  price  obtained  being  due  to  the  iact  that  nearly  one-third  of 
the  yield  is  firewood,  and  the  chief  timber  beech  and  hornbeam. 

The  total  expenditure  in  1900,  under  the  different  heads,  was  as 
follows  : — 

New  Roads... 

Repairs  to  Old  Roads 

Plantations  ... 

Repairs  to  Buildings  ... 

Clearing  Ponds  for  Fish 

Cultivation  of  felling  areas  for 

regeneration         ...  ...  ...  65 

Lopping  roadside  trees  ...  ...  3 

Protective  establishments  ...  ...  949 

Rates  ...  ...  ...  ...        3501 


^579 
43 

410 


natural 


/'4743 
During  the  same  year,  the  total  receipts  were  as  follows  :- 
Sales  of  Wood  ..  ...  ...^'24487 

Lease  of  Hunting  and  Shooting  ...        3103 

Sales  of  Grass,  Ferns,  Stone,  etc.  ...  851 


Total     ^28,441 

Besides  llie  above,  works  tu  the  value  of  ;,£j  192  were  e.\ecuted 
by  purchasers  of  the  standing  crops.  These  works  are  detailed  in 
the  conditions  of  sale,  and  consist  of  re[)airs  to  roads  and  ditches, 
lopping  trees,  and  even  in  some  cases  of  plantations.     Naturally,  the 
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purchasers  deduct  this  amount  from  the  price  they  would  otherwise 
pay  for  the  standing  crop,  ard  the  amount  should  therefore  go  to 
increase  the  revenue,  as  well  as  the  expenditure  of  the  forest.  The 
value  of  work  done  by  the  forest  guards  is  also  put  down  at  ^64. 
The  forest  of  Villers  Cotterets  is  one  of  the  finest  and  best 
managed  beech  and  oak  forests  in  France. 

Part    III. 
Short  Account  of  the  Forest  of  Compiegne. 

By  Monsieur  RccoJ></,    Conservatmr  des  Eaux  et  Forcts,  Paris. 

Situation  and  Area. 

The  State  Forest  of  Compiegne,  in  the  Departement  de  I'Oise, 
in  the  conservation  of  Paris,  about  fifty-two  miles  to  the  north-east 
of  Paris,  has  an  area  of  36,072  acres.  It  is  separated  only  by  the 
river  Aisne  from  the  large  State  Forest  of  Laigue  (10,000  acres). 

Most  of  the  forest  (about  25,000  acres)  is  on  level  ground  in  the 
valley  of  the  Aisne,  the  remainder  being  on  a  range  of  hills  to  the 
east  and  south.  The  altitude  of  the  forest  above  sea  level  varies 
between  117  and  497  feet.     The  inspector  in  charge  is  I\I.  Peiffer. 

Geology  and  Soil. 

The  chief  geological  strata  are:  Upper  white  chalk  {Craie  a 
belefjmitelies),  Bracheux  sand  {Sables  de  Brac/ieux),  plastic  clay  and 
lignite  {Argile  plastique  ct  lignite).  These  underlie  more  than  half 
the  forest  area.  On  the  slopes  of  the  hills  nummulitic  Soissons 
sand  {Sables  nuvumditiques  de  Soissons)  occur,  and  on  the  plateau 
above  the  slopes  are  coarse  milialitic  and  nummulitic  limestone 
{Calcaire  grossier  a  milialites  et  a  nuni?mdites).  All  strata  above 
the  chalk  are  Eocene.  Alluvial  deposits  cover  the  low  ground, 
and  the  plateau  is  overlaid  with  loam. 

The  soil  is  generally  poor,  dry  and  shallow ;  moderate  fertility 
can  be  secured  only  by  maintaining  a  dense  crop  of  trees  under 
High  Forest  treatment.  The  plastic  clay  holds  a  supply  of  rather 
stagnant  water,  which  forms  some  ponds  and  marshy  depressions. 

Forest  Growth. 
The  forest  is  stocked  with  oaks,  beech,  hornbeam  and  other 
broad-leaved  trees.      In  a  few  places  there  are  conifers  forty  to 
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sixty  years  old.  An  area  of  32,292  acres,  divided  into  ten  Working 
Sections,  each  treated  independently,  is  managed  as  high  forest, 
with  natural  regeneration  obtained  by  successive  fellings  (Shelter 
Wood  Compartment  system) ;  periodic  thinnings  are  also  made  in 
the  growing  woods  of  each  section. 

There  are  two  sections,  comprising  2,027  acres,  treated  as 
Coppice  with  Standards,  the  rotation  of  the  underwood  being 
thirty-five  years. 

One  Working  Section  (1,753  ^cres),  that  of  Beaux  Monts,  is 
treated  as  a  picturesque  forest  (Sen'e  artistique)  and  for  game. 

The  rotation  of  the  High  Forest  is  150  years,  the  annual  fellings 
of  mature  trees  in  it  producing  992.915  cubic  feet,  or  31  cubic  feet 
per  acre.  To  this  should  be  added  about  700,000  cubic  feet,  the 
yield  of  the  thinninfj;s,  which  are  made  every  ten  years  in  the 
growing  woods,  so  that  the  total  annual  yield  is  52  cubic  feet  per 
acre.  The  thinnings  are  chiefly  made  to  protect  oaks  from 
being  overgrown  by  inferior  species,  and  extend  over  3,000  acres 
annually. 

Revenue. 

The  average  gross  revenue  of  the  forest,  during  the  last  ten 
years,  has  been  ^^33,480,  including  ;^3,88o  for  hunting  and 
shooting  leases. 

The  forest  of  Compie'gne  is  the  fourth  in  area  in  France,  and 
owing  to  its  wealth  in  old  trees,  its  splendid  network  of  roads,  its 
proximity  to  Paris  and  tu  the  fine  Palace  of  Compiegne,  and  the 
majestic  Chateau  de  Pierrefonds,  as  well  as  to  the  fine  views 
obtained  from  the  surrounding  hills,  it  is  one  of  the  finest  forests 
in  France. 

P.\RT     IV. 

Concluding  Remarks. 

These  notes  on  the  French  Forests,  which  the  Society  proposes 
to  visit  next  August,  have  been  obtained  from  verbal  or  written 
accounts  of  their  forests,  given  by  the  officials  whose  names  are 
mentioned  above.  Our  sincere  thanks  are  due  to  them,  as  well  as 
to  the  French  Government,  which  has  given  the  necessary  orders 
f(jr  our  reception,  and  to  M.  Daubree,  Conseiller  d'  Etat  and 
Directeur  des  Eaux  ct  Forcts,  the  Head  of  the  French  Forest 
Department. 
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VII.— PROFESSOR  SCHWAPPACH'S  REPORT 
ON  PRUSSIAN   EXPERIMEN'IS  WITH  EXOTIC  TREES. 

By  The  President. 

Although  Prussia  and  the  other  states  of  Germany  are  far  ahead 
of  this  country  in  the  practice  of  sylviculture,  we  have  the  satis- 
faction of  knowing  that  much  more  work  has  been  done  in  Great 
Britain  in  the  direction  of  testing  the  suitability  of  exotic  trees  to 
European  climatic  conditions.  This  country  was  caily  in  touch 
with  many  foreign  countries  whose  forest  fiora  was  worthy  of 
attention,  and  it  is  possible  also  that  English  landowners  had  more 
money  to  spend  on  the  beautifying  of  their  estates  than  was  the 
case  with  continental  landlords.  For  these,  and  perhaps  other 
reasons,  most  of  the  important  exotic  trees  of  temperate  regions 
were  brought  to  this  country  not  later  than  the  first  half  of  the 
19th  century,  and  many  of  such  specimens  are  now  amongst  our 
most  interesting  and  impressive  objects.  But,  with  rare  exceptions, 
these  trees  have  been  grown  in  this  country  in  the  same  way  that 
plants  are  grown  in  a  botanic  garden.  They  have  been  regarded 
as  embellishments  of  the  parks  and  lawns  of  English  estates,  but 
only  in  exceptional  cases  have  they  been  cultivated  in  groups  or 
masses  with  the  production  of  tmiber  as  the  main  object  in  view. 

Since  187 1  a  great  wave  of  national  development  has  spread 
over  Germany,  and  this  movement  has  affected  many  national 
interests.  Amongst  other  things,  the  State  has  given  its  attention 
to  making  experiments,  from  the  sylvicultural  point  of  view,  on  a 
large  scale  with  exotic  trees.  The  work  began  in  earnest  in  the 
year  1881,  and  since  that  time  State  funds  have  been  largely 
drawn  upon  for  its  maintenance,  Prussia,  for  instance,  having  spent 
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about  p{^8,ooo  on  the  supply  of  the  seeds  and  cuttings  of  foreign 
trees.  This  sum  has  purchased  over  8,000  lbs.,  and  nearly  4,000 
bushels  of  seed,  besides  about  15,000  cuttings.  These  seeds  and 
cuttings  have  been  distributed  tliroughout  the  important  State 
Forests  of  Prussia,  and  the  general  work  of  supervising  the  experi- 
ments has,  for  the  past  fourteen  years  or  so,  been  in  the  hands 
of  Professor  Schwappach.  On  three  occasions  interim  reports  on 
the  progress  of  the  work  have  appeared,  and  now  we  have  a 
comprehensive  survey  ot  the  results  presented  by  Professor 
Schwappach  under  the  title  of:  "Die  Ergebnisse  der  in  den 
Preussischen  Staatsforsten  ausgefiihrten  Anbauversuche  mit  Fremd- 
landischen  Holzarten." 

Although  the  conditions  of  climate  in  Prussia  are  somewhat 
different  from  those  that  prevail  in  this  country,  still  the  two 
countries  show  great  similarity,  as  is  evident  from  the  fact  that  the 
most  important  indigenous  forest  trees  are  common  to  both.  Where 
Prussia  chiefly  differs  from  this  country  is  in  the  possession  of  a 
warmer  summer  climate,  and  a  greater  degree  of  cold  in  winter. 
The  air  is  also  drier  and,  consequently,  not  so  well  adapted  for 
plants  accustomed  to  a  humid  atmosphere.  It  cannot,  however, 
fail  to  be  of  interest  to  Enghsh  foresters  to  be  presented  with  a 
short  digest  of  the  results  at  the  end  of  twenty  years  of  this  section 
of  Prussian  forest  work. 

The  trees  are  taken  in  their  alphabetical  order,  according  to  their 
scientific  names. 

Abies  amabilis. — This  tree  has  not  received  a  great  deal  of 
attention,  being  planted  in  only  three  forests.  It  is  a  native  of 
Oregon,  Washington,  and  the  Southern  portion  of  British  Columbia, 
where  it  is  met  with  up  to  an  elevation  of  6,000  feet.  The  oldest 
plants  reported  on  by  Professor  Schwappach  are  seven  years  of  age. 
The  trees  have  been  found  to  be  rather  sensitive  to  injury  from  strong 
sun,  which  has  caused  the  leaves  to  become  yellow,  and  in  many 
cases  the  plants  have  died  altogether.  Comparative  success  has 
only  been  gained  where  the  soil  has  contained  a  sufficiency  of 
moisture.  This  species  has  also  suffered  considerably  from  late 
frosts. 

On  account  of  the  somewhat  delicate  character  of  the  tree,  its 
cultivation  is  only  recommended  under  the  mild  shade  of  older 
trees,  or  in  small  patches  distributed  throughout  an  older  wood. 
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Attention  is  called  to  the  extraordinarily  slow  rate  of  growth  in 
thickness  of  this  species.  In  the  famous  Jesup  Collection  of 
Forest  Products  in  New  York,  a  section  is  shown  which,  at  the 
age  of  one  hundred  and  eighty  years,  has  a  diameter  of  only  about 
eighteen  inches.  A  tree  was  cut  in  Washington  in  1896,  which, 
at  the  age  of  one  hundred  and  fifty  years,  was  nearly  one  hundred 
and  fifty  feet  high,  but  whose  diameter  was  less  than  twenty 
inches. 

The  conclusion  drawn  from  the  experiments  so  far  as  they  have 
gone  is,  that  Abies  aviabilis  does  not  hold  out  much  prospect  of 
being  of  value  in  Prussia. 

Abies  concolor  is  chiefly  met  with  in  Oregon  and  the  North  of 
California,  spreading  into  Arizona,  Utah,  and  Colorada,  where  it 
attains  to  an  elevation  of  10,000  feet.  Sargent  is  quoted  in 
support  of  the  view  that  of  all  the  species  of  Abies  in  North 
America,  this  grows  best  at  a  high  elevation,  and  on  a  dry  soil.  It 
is  said  to  grow  on  almost  naked  rock,  where  no  other  tree  can 
obtain  a  footing. 

The  Prussian  trees  are  now  only  eight  years  old,  but  they  have 
proved  to  be  perfectly  hardy  as  regards  frost  and  other  climatic 
conditions.  The  species  is  also  satisfied  with  a  soil  of  very 
moderate  quality,  provided  it  contains  a  sufficiency  ol  moisture. 
The  tallest  trees,  eight  years  old  from  the  time  of  sowing  the  seed, 
are  growing  near  Konigsberg,  where  they  are  nearly  six  feet  high. 
The  wood  is  very  light,  and  scarcely  adapted  for  structural 
purposes. 

Neither  fungus  nor  insect  has,  so  far,  been  found  to  trouble  the 
tree,  but  it  suffers  very  much  from  game. 

Planters  are  warned  not  to  place  the  young  trees  too  deeply  in 
the  soil,  as  the  species  is  characterised  by  shallow  roots. 

On  account  of  the  rapid  growth  and  hardiness  of  this  species, 
it  is  recommended  for  further  extensive  trials. 

Abies  firma. — This  tree  is  a  native  of  Japan,  and  though  it  is 
considered  by  Sargent  to  require  a  greater  amount  of  heat  and 
moisture  than  the  United  States  can  offer,  the  results  of  its  culti- 
vation in  Germany  are  fairly  satisfactory.  Although  its  leaves  suffer 
somewhat  from  frost,  it  soon  recovers,  and  makes  an  amount  of  growth 
which  is  intermediate  between  that  of  the  Common  Silver  Fir  and 
Abies  concolor.     At  the  age  of  nine  years  it  reached  an  average 
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height  of  nearly  three-and-a-half  feet,  while  at  fourteen  years  it  was 
about  ten  feet  high,  although  individual  specimens  had  then 
reached  more  than  sixteen  feet. 

The  wood  is  soft  and  free-working,  agreeing  in  many  respects 
with  that  of  the  Common  Silver  Fir,  from  which  it  is  difficult  to 
dislinsjuish. 

Abies  grandis  is  a  native  of  the  Western  seaboard  of  the  United 
States  and  British  Columbia,  where  it  grows  scattered  amongst 
forests  of  Douglas  Fir,  Ficea  sitc/iensis,  etc.  It  gives  promise  of 
doing  well  in  Germany,  growing  quickly  on  good  soil  with  a 
sufficiency  of  moisture. 

The  wood  is  very  pale  in  colour,  and  not  durable. 

Abies  nobilis  is  a  native  of  the  mountains  of  Washington  and 
Oregon,  where  it  is  chiefly  met  with  between  the  heights  of  3,000 
and  5  000  feet.  It  stands  the  climate  of  Germany  quite  satisfac- 
torily, and  is  not  affected  either  by  winter  frosts  or  by  late  spring 
frosts. 

The  wood  is  hard,  firm,  and  of  relatively  high  specific  gravity. 

Abies  nordmanniana  is  a  native  of  the  Caucasus  and  Armenia, 
where  it  forms  lari^e  forests  to  the  height  of  about  6.000  feet. 
Its  behaviour  in  Germany  is  precisely  the  same  as  that  of  the 
Silver  Fir.  In  early  youth  it  grows  even  slower  than  this  tree,  but 
about  the  fifteenth  year  rapid  height-growth  begins  to  take  place, 
individuals  being  met  with  which,  though  only  three  feet  six  inches 
high  at  ten  years,  were  about  eighteen-and-a-half  feet  high  at  the 
age  of  twenty-two  years.  At  the  age  of  one  hundred  years,  in  its 
native  habitat,  it  reaches  the  height  of  about  one  hundred  feet. 

The  timber  very  closely  resembles  that  of  the  Silver  Fir. 

Schwappach  calls  attention  to  the  fact  that,  in  contrast  to  the 
Common  Silver  Fir,  Nonlmann's  Fir  has  the  advantage  of  i)r()ducing 
its  shoots  later  in  the  season,  and  so  of  escaping  spring  frosts  more 
frequently.  On  the  other  hand,  its  slow  rate  of  growth  in  early 
youth  exposes  it  longer  to  the  attacks  of  game.  The  wood  has 
nothing  special  to  recommend  it. 

Acer  dasycarpum. — This  tree  belongs  to  the  Eastern  States  of 
North  America,  its  range  extending  from  New  Brunswick  to 
Florida. 

In  Germ  iny  it  thrives  best  on  fairly  moist  loam,  and  does  badly 
in  dry  situations.     Under  the  latter  circumstances  this  tree  has  a 
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tendency  to  produce  numerous  suckers  from  the  base  of  the  stem, 
and  these  appear  to  interfere  with  the  height-growth  of  the  tree. 
In  its  general  requirements  this  tree  approaches  very  closely  to  the 
Sycamore.  At  an  age  of  twenty  years  specimens  occur  thirty-three 
feet  in  height. 

The  wood  is  hard  and  dense,  easily  worked,  but  not  elastic.  It 
is  very  brittle,  and  branches  are  easily  broken  by  snow  and  wind  in 
high  situations. 

It  is  found  to  be  the  hardiest  of  all  the  Acers,  withstanding 
both  frost  and  drought  satisfactorily. 

It  has  proved  to  be  practically  exempt  from  the  attack  of 
ground  game,  rabbits  doing  it  but  little  if  any  damage. 

In  Prussia  the  seed  ripens  in  the  first  half  of  June,  and  should 
at  once  be  sown,  when  the  seedlings  will  appear  within  a  fortnight 
or  three  weeks,  and  before  the  year  is  out  it  will  have  attained  to 
a  height  of  nearly  a  foot. 

The  conclusion  come  to  is  that  this  tree  offers  no  advantages  as 
compared  with  the  common  Sycamore,  though,  as  an  addition  to 
the  timber  ot  a  park,  it  has  certain  recommendations. 

Acer  Negundo  is  also  met  with  m  the  Eastern  States  of  North 
America,  though  it  extends  westwards  to  the  Rocky  Mountains. 
In  the  Southern  States  the  under  side  of  the  leaves,  as  well  as  the 
petioles  and  young  shoots,  are  more  plentifully  and  permanently 
supplied  with  hairs,  so  that  it  forms  a  variety  closely  resembling 
A.  Negundo  var.  calilorniciim. 

In  its  native  habitat  it  reaches  the  height  of  about  sixty-five  to 
seventy  feet.  It  requires  deep  strong  soil,  thouf^h  it  grows  fairly 
well  upon  soil  having  a  tendency  to  peat.  It  is  altogether  unsuit- 
able for  cultivation  on  dry  soil. 

Even  in  the  first  year,  this  tree  produces  a  tap-root  nearly 
two  feet  in  length,  but  at  a  later  stage  of  growth  the  lateral  roots 
become  strongly  developed. 

In  early  youth  the  tree  makes  very  rapid  growth  in  height, 
sometimes  attaining  a  height  of  two  feet  in  the  first  year,  and  seven 
feet  in  the  third.  Specimens  ten  years  old,  and  of  a  height  of 
twenty-two  feet,  are  by  no  means  rare. 

Fertile  seed  is  obtained  from  trees  as  early  as  their  eighth  year, 
and  the  crop  is  generally  very  abundant. 

It  is  a  tree  requiring  plenty  of  light,  and  is  therefore  intolerant 
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of  crowding.  It  shows  the  same  tendency  as  Acer  dasycarpum  to 
produce  suckers  very  near  the  ground,  especially  where  the  situation 
is  poor. 

The  tree  is  rather  easily  frosted,  and  ground  game  attack  it 
freely. 

The  wood  is  hard  and  brittle,  and  of  low  value.  It  is  not 
recommended  by  Schwappach  for  further  experiment. 

Acer  saccharinum  has  very  much  the  same  distribution  as  the 
last,  and  its  requirements  as  regards  soil  are  much  the  same.  It  is 
found  to  grow  very  badly  upon  strong  clay. 

In  early  youth  this  tree  grows  more  slowly  than  any  of  the  other 
Acers  that  have  been  tried  ;  but  from  about  the  fifth  year  growth 
in  height  becomes  more  energetic,  so  that  at  the  age  of  twenty 
years  an  average  height  of  about  thirty-three  feet  is  reached. 

It  is  rather  easily  affected  by  both  frost  and  drought,  so  that 
planting  on  exposed  situations  has  often  proved  a  failure. 

The  seeds  lie  over  for  a  year  before  germinating. 

The  wood  is  more  highly  valued  than  that  of  any  other  American 
Maple,  and  often  surpasses  our  native  Sycamore  in  respect  of 
quality.  It  is  heavy,  hard,  firm  and  tough,  of  a  pale  brown  to 
reddish  colour,  very  lustrous,  and  takes  a  fine  polish.  Certain 
kinds  of  growth  furnish  the  valuable  "Bird's  eye  Maple"  timber. 

Schwappach  strongly  recommends  further  attention  being  given 
to  the  cultivation  of  this  tree. 

Betula  lenta. — This  tree  is  met  with  in  the  United  States  from 
Newfoundland  to  Kentucky,  being  found  chiefly  upon  strong 
loamy  soil,  though  it  also  thrives  on  sandy  ground,  provided  there 
is  a  sufficiency  of  moisture. 

It  has  proved  a  very  satisfactory  tree  in  all  parts  of  Prussia.  The 
root  system  varies  with  the  character  of  the  situation.  If  the  soil 
is  sufficiently  open,  a  well-marked  tap-root  is  formed  in  early  youth; 
but  should  the  subsoil  be  ungenial,  the  root  system  is  characterised 
by  horizontal  growth  rather  than  by  development  in  depth.  Taking 
average  figures,  it  is  found  that  at  the  age  of  ten  years  this  tree 
reaches  a  height  of  about  thirteen  feet,  while  at  the  age  of  twenty 
years  the  height  is  about  thirty-five  feet.  In  North  America  it 
ultimately  attains  to  a  height  of  about  eighty  feet. 

It  requires  unrestricted  light.  It  is  not  so  resistant  to  frost  as 
the  common  Birch,  in  this  res[ject  agreeing  with  the  Beech. 
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Game  attack  it  freely,  and  a  fungus  has  been  observed  upon  its 
bark,  doing  it  much  damage.  The  seed  should  be  sown  in  the 
same  way  as  in  the  case  of  the  common  Birch,  viz.,  by  the  ground 
being  hoed  and  rolled  or  beaten  fairly  firm  before  sowing.  The 
seed  is  then  distributed  broadcast  at  the  rate  of  about  twenty 
pounds  an  acre,  and  covered  with  not  more  than  one-twentieth 
inch  of  humus  soil.  Then  the  ground  should  be  again  rolled  and 
covered  with  branches  until  the  seeds  begin  to  germinate. 

The  wood  is  very  firm  and  hard,  and  of  high  specific  gravity. 
It  is  of  a  silky  texture,  and  takes  a  fine  polish.  Schwappach 
recommends  further  attention  being  given  to  the  cultivation  of  this 
tree,  which  he  thinks  will  be  a  useful  addition  to  the  Prussian  list 
of  dicotyledonous  timber. 

Carya. — Of  the  eight  American  species  of  Hickory,  five  have 
been  extensively  experimented  with  in  Prussia.  Of  these  Carya 
alba  has  proved  the  most  satisfactory,  and  has  received  most 
attention. 

This  species  is  distributed  all  along  the  Eastern  States  from 
Maine  to  Florida.  Like  all  the  Hickories,  it  needs  rich  deep  soil, 
sufficiently  moist.  It  requires  a  large  amount  of  sun,  and  succeeds 
better  in  the  centre  of  Prussia  than  in  the  cooler  seal)oard  district 
of  Schleswig-Holstein. 

All  Hickories  produce  a  very  strong  tap-root,  which  interferes 
very  much  with  the  success  of  planting. 

At  the  age  of  twenty  years  Carya  alba  has  reached  an  average 
height  of  about  twenty  feet,  several  individuals  being  at  that  age 
thirty  feet  high.  This  species  comes  into  leaf  rather  late,  but 
makes  its  height-growth  within  a  very  short  time.  Observations 
on  a  ten-year-old  tree  showed  that  on  the  15th  of  May,  1901, 
growth  had  not  started,  and  yet  on  the  8th  of  June  the  leading 
shoot  was  nearly  three  feet  long,  so  that  the  rate  of  growth  was 
about  an  inch  and  a  half  per  day. 

When  the  seed  is  sown  in  spring,  the  seedlings,  as  a  rule,  do  not 
appear  above  ground  till  late  summer  or  autumn,  and  a  considerable 
proportion  do  not  sprout  until  the  following  year,  or  even  for  two 
years.  If  the  seeds  have  been  allowed  to  become  thoroughly  dry 
before  being  sown,  they  fail  to  germinate  at  all.  The  seed  of  Carya 
should  always  be  treated  in  the  following  manner,  so  that  no  time 
shall  be  lost  in  germinating  when  they  are  sown  in   spring  : — A 


140 

trench  thirty  inches  wide,  and  of  the  same  depth,  is  prepared  in 
autumn,  and  in  this  the  nuts  are  placed  in  a  layer  twelve  inches  in 
depth.  Water  is  then  poured  in  till  it  stands  above  the  layer  of 
nuts,  when  a  few  inches  of  straw  is  laid  on,  and  the  soil  filled  in. 
Horse  manure  is  then  piled  on  the  surface  to  the  depth  of  two  feet. 
If  a  little  diluted  liquid  manure  be  occasionally  added,  so  much 
the  better.  Nuts  so  treated  will  germinate  soon  after  being  sown 
in  spring, 

Carya  alba  requires  protection  against  frost  in  youth,  but  at  the 
age  of  five  or  six  years  it  must  have  unrestricted  light  and  sun- 
shine. 

As  is  well  known,  the  wood  is  heavy,  hard,  dense,  tough  and 
pliable. 

Chamaecyparis  lawsoniana.— This  tree  is  so  thoroughly 
appreciated  in  England  that  little  need  be  said  about  it.  In  Prussia 
also,  it  has  been  found  to  grow  exceedingly  well,  and  even  in  the 
coldest  districts  has  not  suftered  from  frost.  As  regards  soil 
reciuirements,  it  appears  to  agree  with  the  Beech,  preferring  humus 
loam  or  a  loamy  sand.  Like  the  lieech  also,  it  has  a  great  liking 
for  lime  in  soil,  and  this  ingredient  appears  to  have  a  wonderful 
effect  in  encouraging  growth  in  thickness. 

At  all  periods  of  its  life  this  tree  can  stand  a  considerable  amount 
of  shade.  At  the  age  of  eighteen  years  the  average  height  was 
found  to  be  twenty-three  feet,  exceptional  specimens  attaining 
a  height  of  thirty-six  feet.  In  its  native  country  it  reaches  a  height 
of  nearly  two  hundred  feet,  with  a  diameter  of  ten  feet. 

The  wood  has  a  narrow  yellowish  coloured  alburnum,  and  a 
somewhat  darker  duramen,  It  is  light,  firm,  durable,  easily  worked, 
and  takes  a  fine  polish. 

The  tree  is  not  very  much  injured  by  game,  but  certain  fungoid 
diseases  have  been  found  to  attack  it,  amongst  others  A^aricus 
7iielleus.  The  belief  is  expressed  that  this  species  will  form  a 
valuable  addition  to  the  list  of  trees  cultivated  in  Germany. 

Chamaecyparis  obtusa  has  also  thriven  well  in  these  Prussian 
experiments,  but  it  is  not  considered  to  be  nearly  so  valuable  as 
Lawson's  Cyjjrus. 

Cryptomeria  japonica  is  a  native  of  the  southern  region  of 
Japan,  where  it  is  specially  abundant  at  an  elevation  of  600  and 
2,500  feet   over  sea   level.      It  is  considered    one  of  the  most 
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important  trees  in  Japan,  and  receives  a  large  amount  of  sylvi- 
cultural  attention.  In  Germany,  however,  it  has  not  proved  so 
satisfactory  as  was  expected. 

In  one  or  two  of  the  most  favoured  districts,  as  for  instance  in 
the  neighbourhood  of  Homburg,  plants  thirteen  years  old  have 
averaged  about  fifteen  feet  in  height,  some  specimens  being  twenty 
feet  high.  These  measurements  hardly  hold  out  the  hope  that  in 
Prussia  this  species  will  attain  to  the  height  which  it  reaches  in  its 
native  home,  viz.,  one  hundred  and  eighty  to  two  hundred  feet. 

In  youth  the  tree  can  stand  a  little  shading,  but  it  is  essentially 
a  light-demanding  species,  and  requires  to  have  unrestricted  top-light 
after  the  first  three  or  four  years.  It  requires  rich  soil  for  satis- 
factory growth. 

The  wood  is  somewhat  coarse  in  texture,  with  a  reddish 
duramen.  It  is  easily  worked,  very  strong  and  durable,  and  is 
largely  used  in  Japan  for  structural  purposes. 

In  Prussia  it  has  only  suffered  from  the  attack  of  roe  deer,  other 
animals,  as  well  as  fungi,  proving  scarcely  troublesome. 

Large  plants  require  to  be  moved  with  very  great  care,  and, 
more  particularly,  it  has  been  found  that  the  roots  dry  up  very 
easily. 

The  general  conclusion  from  the  experiments  is  that  this  tree 
does  not  suit  the  sylvicultural  conditions  of  Germany,  and  that  it 
is  only  desirable  in  the  best  sheltered  and  warmest  parks  and 
gardens. 

Fraxinus  americana. — This  is  one  of  the  most  valuable  species 
of  tree  in  the  Eastern  States  of  North  America,  where  it  extends 
from  Nova  Scotia  to  Florida.  There  it  is  met  with  on  the  better 
class  soils,  provided  they  offer  a  sufficiency  of  moisture.  It  is 
especially  common  in  the  neighbourhood  of  streams  and  rivers, 
and  attains  to  its  maximum  development  on  the  fertile  alluvial 
lands  of  the  lower  reaches  of  the  Ohio. 

This  tree  was  introduced  into  Germany  more  than  a  hundred 
years  ago,  and  the  growth  of  such  older  trees  has  shown  that,  in 
its  requirements,  Fraxinus  americana  demands  conditions  similar 
to  those  that  suit  the  native  species.  One  point  of  distinction 
between  the  two  trees  is  this,  that  the  American  Ash  can  stand 
periodic  inundations  better  than  the  Common  Ash.  It  is  found 
that  the  former  species  grows  well  even  in  situations  which  are 
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under  water  during  a  great  part  of  the  year.  This  is  an  important 
characteristic  of  the  tree,  which  makes  it  specially  valuable  for 
planting  in  situations  which  are  much  too  wet  for  the  Common 
Ash. 

The  roots  are  abundant  and  fibrous,  as  in  the  case  of  our 
common  species. 

This  species  differs  also  from  our  common  Ash  in  that  the  seed 
docs  not  lie  over  for  a  year,  but  germinates  in  the  spring  in  which 
it  is  sown.  It  is  noticed  that  if  the  seed  has  become  exceedingly 
dry  during  the  winter,  a  certain  proportion  may  fail  to  germinate 
in  the  first  season  ;  but  this  difficulty  can  be  easily  got  over  by 
steeping  the  seeds  in  water  for  three  days  before  sowing.  In  the 
first  year  the  seedlings  reach  a  height  of  twelve  inches,  and  by  the 
age  of  ten  and  twenty  years  the  plants  in  Prussia  have  attained  an 
average  height  of  fourteen  and  thirty-five  feet  respectively.  In  its 
native  habitat  the  American  Ash  attains  to  a  height  of  one  hundred 
to  one  liundred  and  thirty  feet,  with  a  diameter,  at  breast  height, 
of  seven  feet. 

The  wood  is  firm,  hard,  and  fairly  heavy,  and  appears  to  possess 
at  least  as  much  elasticity  and  toughness  as  our  Common  Ash.  In 
Prussia  the  timber  of  American  Ash  fetches  a  much  higher  price 
than  the  common  species.  The  tree  is  attacked  by  most  animals, 
and  some  insects  do  it  considerable  harm. 

This  species  produces  leaves  about  two  weeks  later  than  the 
Common  Ash,  and  consequently  suffers  less  from  late  spring  frosts. 
The  seed  may  now  be  obtained  readily  and  cheaply  from  a  variety 
of  European  sources. 

Juglans  nigra,  like  so  many  other  of  the  North  American  broad- 
leaved  trees,  is  met  with  along  the  eastern  seaboard,  extending 
back  to  the  Mississippi  Valley.  Schwappach  reports  that  this  is 
the  most  exacting  si)ecies  that  he  has  experimented  with,  both 
in  respect  to  soil  and  climate.  No  success  of  any  kind  can  be 
expected  except  on  rich  mild  loam,  (jood  results  can  only  be 
secured  in  the  warmest  districts  of  Prussia,  viz ,  in  those  districts 
which  are  specially  favourable  for  the  vigorous  growth  of  the  Oak. 

Like  all  Walnuts,  this  one  forms  a  very  strong  tap-root  in  its 
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early  years,  so  that  young  trees  can  be  transplanted  only  by  the 
exercise  of  great  care.  Growth  in  height  is  fairly  energetic  even 
from  the  first  year,  the  average  height  attained  being  about  four- 
and  a-half  feet  at  five  years,  thirteen  feet  at  ten  years,  and  thirty-five 
feet  at  twenty  years.  In  its  native  habitat  the  tree  grows  to  a 
height  of  about  one  hundred  and  forty  to  one  hundred  and  fifty 
feet.  Even  in  Germany,  trees  of  a  height  of  one  hundred  and 
twenty  feet  at  one  hundred  years  of  age  are  not  unknown. 

This  species  makes  strong  demands  upon  light,  though  it  likes 
to  have  some  side  shelter. 

In  an  open  situation  the  tree  frequently  forms  very  strong 
lateral  branches,  but  in  a  close  wood,  and  on  good  soil,  it  forms 
an  absolutely  clean  stem  to  a  height  of  sixty  feet. 

In  youth  it  sufters  very  much  from  early  frosts.  This  is  in 
part  due  to  the  fact  that  the  nuts  do  not  germinate  until  about 
July,  so  that  the  seedlings  have  not  ripened  their  shoots  before 
winter  comes  on.  After  being  fairly  established,  the  tree  is 
perfectly  resistant  to  both  autumn  and  winter  frosts,  though  it  is 
always  rather  sensitive  to  spring  frost. 

Ground  game  hardly  touch  the  tree,  and  it  is  practically  unaffected 
by  insects. 

The  timber  is  the  most  valuable  that  can  be  produced  on 
German  soil,  and  is  readily  taken  up  by  the  trade  at  a  price  of  7/- 
per  cubic  foot,  F.nglish  measure.  It  is  heavy,  easily  worked,  dark 
brown  in  colour,  and  takes  a  beautiful  polish.  In  time  it  gets 
darker,  and  finally  almost  black.  The  chief  difticulty  in  the  way 
of  cultivating  this  species  is  due  to  the  late  germination  of  the 
seeds.  This,  however,  can  to  some  extent  be  got  over  by  treating 
the  nuts  in  the  same  way  as  in  the  case  of  the  Hickory. 

In  order  to  obviate  the  tendency  to  produce  strong  lateral 
branches,  this  species  may  be  best  cultivated  along  with  some  slow 
growing,  dense  foliaged  tree,  like  Beech  or  Hornbeam. 

Juniperus  yirginiana. — This  tree  is  a  native  of  the  Eastern 
States  of  North  America,  where  it  extends  from  Hudson's  Bay  to 
Florida.  It  also  spreads  on  to  the  North-West  coast,  but  avoids 
the  prairies. 
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In  Germany  it  appears  to  be  more  exacting  as  regards  soil  and 
climate  than  in  its  native  habitat. 

The  seed  Hes  over  for  a  year  before  germinating,  and  the  young 
plants  make  little  growth  till  their  third  year.  The  average  heii^ht 
attained  under  favourable  conditions  was  found  to  be  three  feet 
six  inches  at  seven  years,  nearly  seven  feet  at  ten  years,  and  about 
nine  feet  at  fifteen  years.  Some  of  the  largest  trees  in  Grrmany 
were  planted  one  hundred  and  thirty  years  ago,  and  show  a  height 
of  about  eighty  feet,  and  a  diameter  at  breast-height  of  two-and-a- 
half  feet. 

The  wood  is  light,  but  durable.  In  the  United  States  it  is  used 
for  many  purposes,  and  especially  for  furniture,  which,  on  account 
of  its  aromatic  character,  is  avoided  by  moths  ;  but  wood  grown 
in  Germany  does  not  smell  nearly  so  strong  as  that  from  the 
United  Slates. 

The  plants  are  rather  delicate  in  the  first  year  or  two,  but  after- 
wards they  appear  to  be  perfectly  hardy.  Ground  game,  of  all 
kinds,  damage  the  tree. 

The  general  conclusion  is  that  yiuiiperus  Virginiana  is  hardly 
suitable  for  German  conditions,  though  further  experiments  are 
proposed  m  the  more  favourable  parts  of  the  country. 

Larix  leptolepis. — This  tree  is  a  native  of  the  district  of  Japan 
that  lies  north  of  Tokio,  where  it  is  met  with  chiefly  at  an  elevation 
of  from  4,500  to  8,000  feet.  The  soil  of  that  district  is  largely 
derived  from  igneous  rocks.  It  occurs  as  a  mixture  with  other 
deciduous  trees,  nowhere  forming  close  forest. 

In  its  requirements  as  regards  soil,  in  sylvicultural  treatment, 
and  in  respect  of  the  quality  of  its  timber,  the  Japanese  Larch 
closely  approaches  Larix  eiiropica. 

The  climate  of  the  whole  of  North  Germany  seems  to  suit  it 
well.  It  shows  rapid  growth  on  deep  humus  soil,  and  especially 
so  on  strong  loam.  Growth  in  youth  is  more  rapid  than  in  the 
case  of  the  Common  Larch,  in  fact,  it  surpasses  that  of  any  of  our 
more  valuable  indigenous  trees.  On  the  average  it  is  found  that 
at  five  years  the  trees  are  three  feet  six  inches  high,  at  ten  years 
ten  feet,  and  at  fifteen  years  nearly  twenty  feet.  In  certain  cases 
trees  of  nine  years  of  age  have  reached  the  height  of  thirty-seven 
feet,  but  this  is  quite  an  exceptional  rate  of  growth.  Height-growth 
appears  to  continue  right  through  the  summer,  and  on  till  the  end 
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of  September.  It  is  found  that  the  Japanese  Larch  does  not  curve 
over  on  the  top  to  the  same  extent  as  the  Common  Larch. 

It  is  very  important  to  note  that  the  Japanese  Larch  possesses 
very  great  power  of  resistance  in  regard  to  both  the  Larch  Moth  and 
the  Larch  Disease.  This  tree  also  recovers  very  much  more 
rapidly  from  injuries  than  is  the  case  with  the  Common  Larch. 
When  it  loses  the  main  shoot,  it  produces  a  fresh  leader  in  a  very 
short  time. 

Picea  alcockiana  makes  too  little  growth  to  be  of  much  value. 
At  the  age  of  twelve  years  it  had  only  attained  to  an  average 
height  of  about  three  feet.  The  tree  is  perfectly  hardy,  in  fact  it 
stands  late  frost  so  well  that  it  may  prove  to  have  some  value  for 
planting  in  frosty  places. 

Picea  Engelmanni  is  perfectly  hardy  as  regards  winter  frost, 
but  suffers  somewhat  from  spring  frosts.  In  youth  the  tree  grows 
very  slowly,  and  can  hardly  be  transplanted  into  the  nursery  lines 
until  it  is  three  years  old.  At  the  age  of  eight  years  it  attains  to  a 
height  of  two  to  three  feet.  In  its  native  district,  viz :  the 
mountains  of  British  Columbia  and  Colorado,  it  reaches  a  height 
of  about  one  hundred  and  fifty  feet.  Its  rate  of  growth,  however, 
is  so  slow,  that  a  tree  felled  in  the  year  1896,  at  Cripple  Creek,  in 
Colorado,  of  the  age  of  two  hundred  and  fifty  years,  measured  only 
twelve  inches  in  diameter.  The  specimen  in  the  Jesup  Collection 
is  four  hundred  and  ten  years  old,  with  a  diameter  of  only  twenty- 
two  inches.  Its  alburnum  is  less  than  five  inches  wide,  and  yet 
comprises  sixty-eight  rings.  At  the  age  of  one  hundred  years  this 
stem  was  only  five  inches  in  thickness. 

The  wood  is  light  in  colour,  soft,  of  low  specific  gravity,  and  of 
no  great  value. 

Picea  pungens. — This  is  a  native  of  much  the  same  district  as 
the  last,  but  does  not  ascend  the  mountains  so  high. 

Of  all  conifers,  whether  native  or  exotic,  this  has  proved  in 
Germany  to  be  the  hardiest  as  regards  spring  frosts.  It  grows  well 
upon  moist,  even  wet,  soil,  such  as  is  much  too  wet  for  the  growth 
of  the  Common  Spruce.  In  youth  it  grows  as  slowly  as  P.  Engel- 
manni,  but  from  about  the  fifth  year  onwards  it  pushes  up  much  more 
quickly.  At  five  years  the  average  height  may  be  put  at  a  foot, 
while  at  ten  years  the  plants  will  have  reached  a  height  of  about 
two-and-a-half  feet,  some  specimens   even   reaching   a  height  of 
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four-and-a-half  to  five  feet.  In  its  native  home  this  tree  attains  to 
a  maximum  height  of  one  hundred  and  fifty  feet. 

The  wood  is  pale  in  colour,  and  the  duramen  cannot  be  distin- 
guished from  the  alburnum  so  far  as  colour  is  concerned. 

The  general  conclusion  is  that  for  use  in  frosty  places,  and 
especially  where  the  soil  is  rather  wet,  this  tree  is  of  some 
importance  for  Germany. 

Picea  sitchensis, — This  tree  spreads  from  California  to  Alaska, 
being  chiefly  met  with  in  British  Columbia.  In  Prussia  it  requires 
no  more  heat  than  the  Common  Spruce,  but  it  requires  more 
moisture,  both  as  regards  air  and  soil.  The  tree  grows  well  on 
sand,  loam,  and  clay,  so  that  in  point  of  soil  it  is  easily  satisfied. 
It  seems  to  do  best  upon  rather  moist  strong  loam.  The  tree 
appears  to  have  great  power  of  resisting  the  prejudicial  influence 
of  flooding.  Cases  are  stated  where  during  the  whole  of  April  and 
May  plants  have  stood  in  water,  with  hanily  a  portion  visible,  and 
yet  they  appear  not  to  have  suff"ered  at  all.  The  root  system 
agrees  with  that  of  the  common  Norway  Spruce. 

The  young  plants  remain  very  small  until  about  the  fifth  year, 
when  they  grow  more  rapidly  than  the  Common  Spruce.  In  certain 
districts  this  species  is  twice  as  high  as  the  Common  Spruce  at  the 
age  of  twenty  years.  The  following  are  some  average  figures  : 
At  five  years  nearly  three  feet  high,  at  ten  years  about  nine  feet,  at 
fifteen  years  about  seventeen  feet,  and  at  twenty  years  about 
twenty-six  feet.  At  the  last  mentioned  age  some  specimens  were 
found  to  be  nearly  forty  feet  high. 

In  its  native  habitat  it  reaches  a  height  of  two  hundred  to  two 
hundred  and  fifty  feet.  'l"he  tree  cleans  its  stem  more  slowly  than 
the  Common  Spruce,  so  that  it  must  be  grown  in  close  woods.  It 
cannot  stand  so  much  shade  as  the  Common  Spruce,  but  side 
shelter  is  distinctly  advantageous. 

,  The  wood  corresponds  to  that  of  the  Common  Spruce,  but  it  is 
somewhat  darker  in  colour.  It  is  considered  a  first  class  structural 
timber  in  the  Western  States  of  North  America.  In  Prussia  it 
suffers  from  frosts  only  in  the  first  few  years,  after  that  it  is  perfectly 
hardy. 

The  general  conclusion  is  lliat  this  tree  is  a  valuable  addition  to 
the  Prussian  list  of  trees,  and  especially  for  cultivation  in  the  coast 
regions,   where  the  air   is  humid.     It  also  does  better  than   the 
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Common  Spruce  upon  wet  and  moory  situations.  On  the  whole 
it  also  produces  more  timber  in  a  given  time  than  the  Common 
Spruce. 

Pinus  banksiana. — This  tree  is  a  native  of  the  colder  district 
of  North-East  America,  and  is  especially  abundant  on  the  poor 
sands  of  Michigan. 

Experiments  with  this  tree  were  begun  in  1891,  in  order  to  see 
whether  it  might  prove  useful  upon  the  poorest  sandy  soils  of 
Prussia.  Expectations  have  been  fully  realised,  for  it  has  proved 
to  grow  well  on  the  worst  classes  of  forest  soils,  and  has  resisted 
frosts  and  drought  even  better  than  the  common  Scotch  Fir. 

The  tree  grows  extraordinarily  quickly  in  youth,  growth  being 
continued  right  through  the  summer  with  occasional  short  inter- 
missions. On  the  average  the  trees  are  about  five  feet  high  at  the 
age  of  five  years,  and  about  ten  feet  at  the  age  of  nine.  Certain 
individuals  at  the  latter  age  have  attained  to  a  height  of  about 
fifteen  feet.*  In  its  native  habitat  the  tree  does  not  exceed  a  height 
of  some  seventy  feet,  with  a  diameter-growth  of  about  two  feet. 

It  is  remarkable  that  trees  even  so  young  as  six  years  produce 
seed  of  a  germinating  capacity  up  to  sixty  per  cent. 

The  timber  is  of  poor  quality,  being,  light,  soft,  and  coarse. 

Game  attack  the  tree  very  freely,  in  fact  it  suffers  in  an  unusual 
degree  from  deer.  The  Pine  Shoot  Tortrix  Moth  is  also  frequently 
met  upon  it. 

Pinus  Jeffrey!  and  Pinus  ponderosa  are  so  closely  related, 
that  certain  botanists — for  example,  Sargent — group  them  together, 
although  others,  like  Mayr  and  Sudworth,  regard  them  as  distinct 
species.  Whether  regarded  as  species  or  varieties,  they  can  be 
distinguished  at  a  glance,  by  the  fact  that  the  young  shoots  of 
P.  'yeffreyi  are  covered  with  a  bluish-white  "bloom,"  whereas 
those  of  P.  ponderosa  are  lustrous  brown.  The  leaves  of  the 
former  are  pale  green,  while  those  of  the  latter  are  dark  green  in 
colour. 

P.  ponderosa  is  largely  distributed  in  the  West  of  North  America, 
from  British  Columbia  to  lower  California,  and  the  North  of 
Mexico.     The  variety  known  as  P.  Jeffreyi  is  chiefly  met  with  in 


*  This  rapid  growth  of  /'.  banksiana  is  not  a  usual  experience  in  Britain, 
where  many  of  the  specimens  are  almost  dwarfed  in  habit. — W.S. 
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South  Oregon  and  North  California,  at  an  elevation  of  4,000  to 
6,000  feet  above  the  sea.  It  requires  a  larger  amount  of  moisture 
in  the  soil  than  the  other  variety,  and  is  specially  met  with  upon 
open  sandy  loam  with  abundant  moisture.  In  the  highest  districts, 
say  from  8,000  to  12,000  feet  above  sea  level,  a  variety  of  P. 
ponderosa,  known  as  scopuhrum,  is  met  with.  In  the  Eastern 
States  of  North  America  these  varieties  fail  to  grow  at  all,  even 
when  artificially  introduced. 

As  regards  timber,  the  two  leading  varieties  show  marked 
distinctions.  That  of  P.  ponderosa  is  firm,  hard  and  brittle.  It 
shows  but  low  durability  when  in  contact  with  soil.  The  timber 
of  P.  J^effreyi  is  coarse,  and  usually  very  rich  in  resin,  with  a 
higher  specific  gravity  than  the  other.  For  certain  purposes  it  is 
undoubtedly  the  superior  wood. 

The  results  of  the  experiments  in  Prussia  are  not  very  favourable 
to  either  tree,  the  temperature  being  apparently  too  low,  or  the  air 
too  dry.  The  prospects  for  the  future  of  these  two  trees  in  that 
country  are  not  considered  at  all  favourable. 

Pinus  Larico. — This  tree  is  a  native  of  the  mountains  of  Greece, 
Southern  Italy,  Spain  and  Corsica,  where  it  reaches  a  height  of 
about  one  hundred  and  fifty  feet.  Only  in  a  very  few  and  circum- 
scribed districts  of  Prussia  has  it  done  at  all  well.  It  requires 
better  soil  than  the  common  Scotch  Fir,  and  appears  to  grow  best 
upon  good  sandy  loam.  Growth  is  slower  than  in  the  case  of  the 
Scotch  F"ir,  trees  of  fifteen  years,  at  the  best,  averaging  not  more 
than  sixteen  feet  in  height, 

PJnusrigida  is  met  with  in  the  Eastern  States  of  North  America, 
from  St.  John's  River,  New  Brunswick,  to  North  Tennessee.  It 
chiefly  occurs  on  the  sandy  bottoms,  often  near  rivers.  In  Prussia 
it  is  found  to  be  easily  satisfied  as  regards  soil,  though  in  this 
respect  it  is  surpassed  by  P.  banksiana.  It  grows  well  upon  moory 
sands,  and  in  one  instance  it  is  thriving  well  on  an  area  so  near 
the  Baltic  that  the  ground  is  too  full  of  salt  to  make  the  cultivation 
of  any  other  tree  possible.  On  the  better  classes  of  soil,  growth  is 
S(j  vigorous  that  the  shoots  do  not  ripen,  and  are  easily  bent  down 
or  broken  by  snow. 

Growth  is  extremely  rajjid  in  early  youth,  but  rather  diminishes 
about  the  tenth  year.  The  average  height  at  ten  years  has  been 
found  to  be  about  fifteen  feet,  while  at  twenty  years  it  is  well  over 


149 

twenty  feet,  certain  examples  being  nearly  thirty  feet  in  height. 
In  its  native  districts  it  seldom  exceeds  seventy  feet  in  height. 
Growth  in  diameter  is  also  much  more  rapid  in  youth  than  that  of 
the  Scotch  Fir.  The  power  that  this  tree  possesses  of  throwing 
out  adventitious  shoots,  enables  it  to  recover  from  injuries,  and  even 
to  produce  a  tresh  stem,  should  it  be  cut  over  near  the  ground. 

The  tree  requires  much  light,  but  enjoys  shelter.  It  is  therefore 
not  adapted  for  filling  up  small  gaps  in  woods,  but  grows  well  in 
mixture  with  the  common  Scotch  Fir. 

Fertile  seed  is  produced  from  about  the  twelfth  year  onwards. 

The  timber  is  of  a  pale  colour,  and  rather  brittle  and  coarse  in 
the  fibre.  It  is,  however,  heavy  and  very  durable.  The  tree  is 
absolutely  hardy  as  regards  spring  frosts.  Ground  game  damage 
it  very  much. 

Although  this  tree  furnishes  high  class  timber,  it  is  Pinus 
australis  that  produces  the  far  famed  Pitch  Pine  of  commerce. 

Pinus  serotina  is  another  tree  of  the  Eastern  States,  where  it 
is  met  with  from  Nova  Scotia  to  Florida. 

It  thrives  well  in  Prussia,  especially  on  strong  humus  loam,  and 
even  does  well  on  sand,  provided  it  can  get  a  sufficiency  of  moisture. 
It  is  a  plant  requiring  light,  though  it  succeeds  in  the  mild  shade  of 
a  thin  canopy.  It  grows,  both  as  regards  height  and  diameter,  more 
quickly  than  any  of  our  indigenous  trees,  the  Ash  alone  excepted. 
At  ten  years,  individuals  were  met  with  twenty  feet  in  height,  while 
at  fifteen  years  some  were  over  thirty  feet  high.  In  the  more 
favoured  districts  of  America,  this  species  attains  to  a  height  of 
over  one  hundred  feet.  In  good  soil  and  in  a  warm  district  flowers 
are  produced  from  about  the  eleventh  year  onwards,  the  fruit 
ripening  in  October.  The  wood  is  light,  firm,  and  fairly  hard,  the 
specific  gravity  being  about  o'58.  It  takes  a  very  fine  polish,  and 
furnishes  beautiful  brown  to  reddish  furniture,  which  is  very  highly 
valued  in  America.  There  the  demand  for  it  is  so  great  that  most 
of  the  matured  trees  have  already  been  felled. 

The  tree  has  proved  perfectly  hardy  in  Prussia,  resisting  both 
winter  and  spring  frosts  alike  well. 

Ground  game  of  all  kinds  do  the  tree  a  large  amount  of  damage. 
If  the  seed  is  sown  at  once  after  ripening  in  autumn,  or  if  it  be 
kept  over  winter  in  moist  sand,  it  will  germinate  in  the  following 
spring.     Otherwise  treated  it  will  lie  over  for  a  year,  though  germ- 
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rnation,  even  under  these  circumstances,  can  be  somewhat  hastened 
by  steeping  the  seed  for  three  days  in  water  before  sowing.  In  a 
year  the  seedHngs  are  about  a  foot  high,  and  if  transplanted  at  that 
time,  they  should  be  from  four  to  five  feet  high  at  the  end  of  their 
third  year.  As  the  tree  is  very  much  inclined  to  produce  a  forked 
and  much  branching  stem,  it  is  desirable  to  plant  it  rather  close, 
and,  if  possible,  to  mix  it  with  other  species. 

A  hundred  years  ago  the  cultivation  of  P.  serotina  in  Germany 
was  recommended  by  several  authorities,  and  the  results  of  the 
more  recent  experiments  now  being  described,  fully  confirm  early 
anticipations.  For  many  purposes  this  tree  is  a  desirable  addition 
to  the  Prussian  list,  and  its  future  cultivation  on  a  large  scale  is 
strongly  recommended. 

Pseudotsuga  Douglasii. — This  tree  is  met  with  in  the  West 
of  North  America,  where  it  extends  over  an  area  stretching  across 
32  degrees  of  latitude.  As  Sargent  says,  "  It  stands  the  storms 
and  long  winter  of  the  North  with  as  little  injury  as  it  suffers  from 
the  strong  sun  of  the  Mexican  Cordilleras.  It  grows  as  well  in 
the  cloudy  regions  of  the  Pacific,  as  on  the  dry  plateaux  of  the 
interior,  where  for  months  together  no  drop  of  rain  falls.  No 
American  tree  of  similar  importance  is  so  widely  distributed,  and 
none  supplies  so  much  timber.  Its  rapidity  of  growth  and  power  of 
heahng  from  wounds,  make  it  the  most  valuable  tree  of  the  forests 
of  the  North-West  of  America." 

A  tree  of  such  wide  distribution  is  almost  certain  to  have  several 
varieties.  Sargent  makes  two  varieties,  viz.,  P.  viucronaia  and 
P.  macrocarpa,  which  are  distinguished  by  the  size  of  the  cones, 
those  of  the  former  being  two-and  a-half  to  three  inches,  while 
those  of  the  latter  are  five  inches  in  length.  There  are  also 
variations  in  the  size  of  the  scales  and  flowers,  and,  to  some 
extent,  also  in  the  colour  of  the  leaves,  inncronata  having  pale 
green  leaves  rounded  and  obtuse  at  the  apex,  while  in  macrocarpa 
the  leaves  are  pointed  at  the  apex,  and  of  a  bluish  green  colour. 
These  distinctions  agree  with  the  classification  of  English  nursery- 
men, who  define  Douglas  Firs  as  of  the  blue  or  glaucous  and 
green  varieties.  The  glaucous  variety  grows  much  more  slowly 
than  the  green,  but  as  the  latter  is  perfectly  hardy  in  Germany, 
and  yields  the  better  timber,  there  is  no  necessity  to  plant  the  other. 

Some  writers  have  tried  to  make  out  that  the  red  and  yellow 
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varieties  of  timber  are  the  produce  of  distinct  varieties  of  trees, 
but  this  point  is  contested  by  Sargent,  who  points  out  that  the 
colour  of  the  wood  is  entirely  dependent  on  the  age  of  the  tree. 

In  Prussia  it  has  been  found  that  the  tree  grows  well  up  to  a 
height  of  about  2,000  ft.  It  prefers  mild  loam  with  sufficient  humus, 
but  it  also  grows  upon  stronger  soils,  and  even  upon  sands  if  they 
contain  a  sufficiency  of  moisture.  It  has,  however,  not  proved 
suitable  for  planting  upon  sand  dunes,  or  upon  strong  clay  or  wet 
places.  The  root  system  of  this  tree  adapts  itself  to  the  conditions 
of  its  situation.  On  loose  soil  it  forms  a  strong  tap-root,  but  on 
stronger  land  the  roots  are  of  a  more  fibrous  character,  while  on 
rocky  soil  the  roots  are  quite  shallow. 

Growth  in  height  begins  early,  and  appears  to  reach  its  maximum 
between  the  tenth  and  twentieth  year,  at  which  period  shoots  from 
three  to  four  feet  long  are  fairly  common.  All  reports  agree  in 
this,  that  on  a  suitable  situation  Douglas  Fir  far  exceeds  the 
Scotch  Fir  and  Spruce  as  regards  rate  of  growth. 

At  ten  years  the  average  height  has  been  found  to  be  about 
eleven  feet,  while  at  twenty  years  the  average  may  be  put  at  about 
forty-five  feet.  Certain  specimens  of  the  latter  age  are,  however, 
fifty  feet  high.  In  its  native  habitat,  the  Douglas  Fir  reaches  a 
height  of  about  three  hundred  feet. 

The  tree  is  found  to  be  well  adapted  for  mixture  with  Spruce, 
or  for  planting  alone  in  gaps  in  woods.  There  it  gets  all  the  side 
shelter  that  it  requires,  and,  at  the  same  time,  a  sufficiency  of 
light. 

When  of  the  best  quality,  the  timber  of  the  Douglas  Fir  is 
considered  to  equal  the  Larch,  while  the  inferior  qualities  are  said 
to  be  of  equal  value  to  that  of  the  Spruce,  Silver  Fir,  or  Scotch  Fir. 

Game  attack  this  tree  to  a  considerable  extent,  and  it  also 
suffers  from  some  diseases  and  insect  injuries.  Of  the  former, 
that  which  is  most  serious  is  due  to  the  attack  of  a  microscopic 
fungus,  Phoma  abietina,  which  kills  the  cambium  on  young  trees, 
and  brings  about  the  death  of  the  part  of  the  stem  situated  higher 
np.  In  respect,  however,  of  fungoid  and  insect  attack,  the 
Douglas  Fir  compares  favourably  with  many  trees. 

The  general  conclusion  is  that  this  is  the  most  valuable  exotic 
tree  whose  cultivation  has  ever  been  attempted  in  Germany. 

Quercus  rubra  is  met  with  over  the  whole  of  the  Eastern 
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American  seaboard,  where  it  extends  further  north  than  any  species 
of  Oak.  It  has  been  fairly  extensively  experimented  with  in  Prussia, 
the  plantations  reported  on  by  Schwappach  covering  an  area  of  one 
hundred  acres,  distributed  throughout  thirty-two  forest  districts. 

This  tree  is  very  much  more  easily  satisfied  as  regards  the 
character  of  the  locality,  than  is  the  case  with  the  Common  Oak. 
It  makes  less  demands  upon  fertility,  moisture,  and  friability  of 
soil,  and,  in  fact,  grows  well  on  rather  dry  sands,  but  shows  poor 
growth  upon  strong,  wet  clay. 

It  produces  a  root-system  which  is  in  close  agreement  with  that 
of  the  Common  Oak,  except  that  it  developes  even  fewer  fibrous 
roots.  It  is,  therefore,  exceedingly  difficult  to  transplant,  being 
easily  crippled  by  the  process. 

In  youth  it  grows  more  rapidly  than  the  Common  Oak,  trees  ten 
years  old  being  sometimes  twenty-five  feet  high,  while  at  the  age 
of  twenty  years  specimens  are  met  with  fifty  feet  in  height.  On 
account  of  this  rapid  growth  the  trees  are  generally  very  slender, 
and  bend  over  readily  under  the  weight  of  their  foliage.  To 
prevent  this  the  plants  should  be  frequently  moved  in  the  nursery, 
and  under  this  treatment  they  become  much  better  able  to  carry 
their  own  weight. 

On  account  of  the  growth  continuing  far  into  autumn,  the  leading 
shoot  is  frequently  frosted.  The  trees  are  also  apt  to  suffer  from 
late  frosts,  through  the  foliage  appearing  early  in  spring.  For  these 
reasons  Q.  rubra  very  frequently  shows  forked  growth.  The 
timber,  which  is  heavy,  hard,  firm,  and  coarse  grained,  is  less 
highly  valued  than  that  ot  the  Common  Oak.  This  species  suffers 
quite  as  much  as  the  Common  Oak  from  the  attack  of  ground  game. 

On  account  of  the  rapidity  of  growth,  this  tree  is  well  adapted 
for  filling  large  gaps  in  woods,  provided  the  situation  is  sufficiently 
open.  It  is  admirably  adapted  for  mixture  with  the  Beech,  which 
it  always  overtops. 

The  advantages  of  this  tree  are  (i)  that  it  is  satisfied  with 
conditions  of  soil  which  would  not  produce  the  best  class  of  Com- 
mon Oak,  and  (2)  that  it  is  particularly  well  adapted  for  beating 
up  gaps  in  woods  already  cstal)lished.  To  these  advantages  may 
be  added  a  third,  viz:  that  the  foliage  is  very  fine,  both  as  regards 
size  and  autumn  tints. 

Thuja  gigantea  is  distributed  from  South  Alaska  to  California, 
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but  it  nowhere  forms  large  forests,  being  usually  met  with  singly,  or 
in  groups.  It  is  most  frequently  present  in  moist  valleys,  and 
along  the  margins  of  streams.  It  reaches  its  finest  growth,  but 
little  above  sea  level,  on  Puget  Sound,  where  both  soil  and  air  are 
well  supplied  with  moisture. 

It  stands  the  climate  of  North  Germany  well,  if  only  it  can  get 
a  moist  and  fairly  good  soil.  Excessive  wetness  or  dryness  of  the 
situation  are  alike  distasteful  to  it. 

In  youth  it  requires  side-shelter,  or  even  a  certain  amount  of 
top-shading.     It  grows  badly  in  a  perfectly  open  situation. 

From  the  third  year  onwards  growth  is  rapid,  in  which  respect 
it  sometimes  competes  successfully  with  the  Douglas  Fir.  At  the 
age  of  twenty  years  the  average  height  in  Prussia  may  be  put  at 
twenty-three  feet,  while  specially  vigorous  individuals  may  reach  a 
height  of  thirty-five  feet.  In  its  native  district  it  reaches  a  height 
of  over  two  hundred  feet,  and  a  diameter  of  eight  feet. 

This  tree  bears  shade  well,  and  the  stems  clean  themselves  but 
slowly  of  the  dead  branches.  Schwappach  remarks  that  he  has 
never  found  such  coinplete  shading  ot  the  ground  with  any  species 
as  with  this.  During  the  brightest  Aveather  the  centre  of  a  vigorous 
plantation  of  this  species  is  almost  as  dark  as  night. 

The  timber  is  light,  soft,  brittle,  and  very  durable  if  buried  in  the 
soil. 

The  tree  may  be  said  to  be  practically  hardy  as  regards  frost, 
though  it  suffers  somewhat  from  cold  dry  winds. 

Unfortunately  this  tree  suffers  very  much  from  a  disease  due  to 
a  fungus  {Pestalozzia  fu/ierea),  which  causes  the  leaves  to  become 
brown.  Under  its  attack  shoots  die  oft',  and  in  a  bad  case  the 
tree  succumbs  altogether.  Cases  are  given  of  whole  plantations 
being  destroyed  by  the  fungus.  If  the  situation  is  satisfactory  it 
is  surprising  to  find  how  completely  trees  will  sometimes  overcome 
the  attack. 

The  tree  suffers  considerably  from  the  attacks  of  ground  game. 

The  conclusion  arrived  at  is  that  for  planting  in  suitable 
situations,  and  especially  for  filling  up  gaps  in  older  woods  where 
the  soil  is  sufficiently  moist,  this  tree  is  worthy  of  further  attention. 

Tsuga  mertensiana,— This  species  comes  from  the  West  of 
North  America,  where  it  is  distributed  over  the  region  from  Alaska 
on  the  North,  to  California  on  the  South.     It  is  met  with  up  to 


an  elevation  exceeding  10,000  feet,  at  no  great  distance  from 
glaciers.     There  it  is  covered  by  snow  for  months  on  end. 

It  requires  strong  soil  with  sufficient  moisture  ;  dry  light  soil,  as 
well  as  strong,  cold  clay,  are  altogether  unsuited  to  its  growth. 

It  likes  protection  from  the  side,  but  cannot  stand  over-shading. 
On  the  other  hand,  it  does  badly  in  a  perfectly  ex[)osed  situation. 

The  roots  quickly  suffer  when  exposed  to  the  air,  so  that  great 
care  must  be  taken  with  the  operation  of  transplanting. 

Growth  in  height  begins  to  be  rapid  about  the  third  year,  and 
by  the  sixth  year,  specimens  ten  feet  high  are  to  be  met  with. 
In  its  native  district  it  reaches  a  height  not  much  short  of  two 
hundred  feet.  The  timber  is  fairly  heavy,  and  of  a  pale  brown  or 
reddish  colour  in  the  centre,  the  alburnum  being  almost  white. 
It  takes  a  fine  polish.  In  its  native  district  it  appears  to  grow 
very  slowly  in  thickness,  specimens  nearly  two  hundred  years  old 
being  less  than  twenty  inches  in  diameter.  The  bark  supplies  a 
very  valuable  tanning  material. 

On  account  of  the  value  of  the  bark,  and  having  regard  to  the 
high  quality  of  the  wood,  further  experimental  cultivation  of  this 
tree  in  Prussia  is  recommended. 

Tsuga  Sieboldi  is  a  native  of  the  mountains  of  Japan,  where 
it  yields  valuable  limber  and  useful  tanning  bark.  Its  cultivation 
has  been  tried  on  a  small  scale,  with  fair  success,  in  Prussia. 
The  work,  however,  is  not  yet  sufficiently  advanced  to  be  worth 
reporting  on  in  detail. 

A  few  other  species,  besides  those  mentioned  (e.g.,  Picea  polita, 
Zelkova  Keaki,  Pinus  insignis,  Sciadopifys  verticillata,  Thuja 
Staudishii),  were  also  included  in  the  mvestigations,  but  these  do 
not  hold  out  much  promise  of  success.  Then  again  others,  notably 
the  Weymouth  Pine,  were  excluded,  because  their  suitability  to 
German  conditions  has  long  since  been  proved. 

In  concluding  his  Report,  Schwappach  calls  attention  to  some 
interesting  results,  the  full  explanation  of  which  it  may  be  difficult 
in  all  cases  to  find.  Species  whose  native  habitat  is  the  N.VV.  of 
North  America,  grow  much  better  in  Germany  than  in  the  East  of 
the  United  States.  Two  species  (e.g.,  Psemiotsuga  Douglasii  and 
Pinus  ponderosa)  may  naturally  occupy  the  same  region,  at  least  in 
part,  and  yet  the  one  may  grow  well  in  Germany  while  the  other 
is  a  failure. 
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NOTES    AND    COMMENTS. 


A    LARGE    WALNUT    TREE. 

In  1884  Mr.  Imri  Flint,  Timber  Merchant,  Cubbington,  near 
Leamington,  favoured  me  with  a  copy  of  an  invoice  sent  by  Mr. 
John  Lewis.  Timber  Merchant,  Leamington,  to  Mr.  Westley 
Richards,  Gunmaker,  Birmingham,  giving  the  measurements  of  a 
Wahiut  tree  which  was  grown  on  the  estate  of  Sir  Charles  Iraham, 
Bart.,  at  Lampoot  Hall,  Northamptonshire.  I  think  it  is  a  record 
for  a  Walnut  tree  grown  in  England,  and  the  measurements  of  it 
are  worth  preserving,  as  they  represent  only  sound  wood. 


No 

Len 

gth. 

Q.  Girth. 

Cubic  Contents 

I 

12  ft. 

0  in. 

54  in. 

243  ft.  0  in. 

2 

27  ft. 

0  in. 

24  in. 

108  ft.  0  in. 

3 

27  ft. 

0  in. 

16  in. 

48  ft.  0  in. 

4 

16  ft. 

0  in. 

18  in. 

36  ft.  0  in. 

5 

18  ft. 

0  in. 

12  in. 

18  ft.  0  in. 

6 

18  ft. 

0  in. 

12  in. 

18  ft.  0  in. 

7 

25  ft. 

0  in. 

16  in. 

44  ft.  3  in. 

8 

2  1  ft. 

0  in. 

10  in. 

14  ft.  6  in. 

9 

18  ft. 

0  in. 

12  in. 

18  ft.  0  in. 

10 

16  ft. 

0  in. 

10  in. 

II  ft.  0  in. 

II 

2  2  ft. 

0  in. 

14  in. 

30  ft.  0  in. 

12 

16  ft. 

0  in. 

12  in. 

16  ft.  0  in. 

13 

15  ft. 

0  in. 

12  in. 

15  ft.  0  in. 

14 

9  ft. 

0  in. 

II  in. 

7  ft.  6  in. 

15 

19  ft. 

0  in. 

13  in. 

22  ft.  3  in. 

16 

19  ft. 

0  in. 

10  in. 

13  ft.  0  in. 

17 

18  ft. 

0  in. 

10  in. 

12  ft.  6  in. 

18 

23  ft. 

0  in. 

9  in. 

12  ft.  9  in. 

19 

17  ft. 

0  in. 

II  in. 

14  ft.  3  in. 

20 

21  ft. 

0  in. 

12  in. 

21  ft.  0  in. 

21 

24  ft. 

0  in. 

9  in. 

13  ft.  6  in. 

156 


No. 

Length. 

Q.  Girth. 

Cubic  contents. 

22. 

15  ft. 

0 

in. 

8 

in. 

6  ft. 

6  in. 

23- 

6  ft. 

0 

in. 

12 

in. 

6  ft. 

0  in. 

24. 

II  ft. 

0 

in. 

6 

in. 

2  ft. 

9  in. 

25- 

II  ft. 

0 

in. 

8 

in. 

4  ft. 

9  in. 

26. 

10  ft. 

0 

in. 

8 

in. 

4  ft. 

3  in- 

27. 

6  ft. 

0 

in. 

8 

in. 

2  ft. 

8  in. 

28. 

15  ft. 

0 

in. 

10 

in. 

10  ft. 

3  in- 

29. 

13  ft. 

0 

in. 

10 

in. 

9  ft. 

0  in. 

3°- 

II  ft. 

0 

in. 

12 

in. 

II  ft. 

0  in. 

31- 

10  ft. 

0 

in. 

17 

in. 

20  ft. 

0  in. 

32. 

6  ft. 

0 

in. 

8  in. 
Total 

2  ft. 

8  in. 

..       816  ft. 

4  in. 

inton^ 

Wm.  Forbes. 

Masham,  Yorl 

ks. 

FORESTRY   IN    RUSSIA. 

An  interesting  article,  shewing  that  the  day  is  not  far  distant 
when  the  world  will  depend  for  its  supply  of  wood  almost  entirely 
on  the  forests  of  Russia,  has  been  contributed  to  "Pearson's 
Magazine"  by  Mr.  Alder  Anderson. 

"  Time  was  when  the  whole  of  Europe  was  in  great  part  covered 
with  thick  forests.  Great  Britain,  Germany,  Ancient  Gaul  were  as 
densely  wooded  as  is  any  part  of  Russia  to-day.  The  reserve  of 
timber  must  have  appeared  as  incalculable  and  as  inexhaustible 
as  that  of  coal  did  a  century  or  two  ago. 

"  For  many  years  past  the  requirements  in  timber  of  the  Eastern 
Hemisphere  have  been  practically  all  supplied  by  Sweden  and 
Norway,  but  the  day  is  already  almost  in  sight  when  even  this 
source  may  be  unable  to  meet  the  demands  made  upon  it.  The 
available  wood  in  America  will  no  doubt  soon  be  entirely  absorbed 
by  American  people.  In  this  direction,  then,  as  in  so  many 
others,  Russia  sees  her  chance  coming,  and  has  long  been  j^utting 
her  house  in  order,  so  as  to  be  ready.  Though  in  many  parts  of 
her  European  territories  the  forests  have  been  cut  down  as  recklessly 
as  elsewhere,  they  still  cover  nearly  two-fifths  of  the  whole  country. 
In  Siberia  so  vast  are  they  that  their  extent  can  hardly  be  estimated 
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and  several  decades  must  elapse  probably  before  they  can  even  be 
explored. 

"  In  spite  of  this  apparently  limitless  wealth,  Russia,  profiting 
by  the  experiences  of  other  countries  in  the  past,  is  determined 
not  to  fall  into  the  same  errors.  She  has  realised  in  time  to  what 
straits  improvidence  leads,  and  has  elaborated  a  system  for  the 
protection  of  her  forests  as  stringent  in  its  provisions  as  if  it  were 
instituted  for  the  protection  of  human  beings.  Only  so  much 
wood  may  be  cut  down  annually  in  each  locality  as  will  be  com- 
pensated for  by  the  growth  of  the  remaining  trees,  and  all  the 
clearances  made  are  immediately  replenished  by  young  plants. 
Even  private  owners  of  forests  are  not  permitted  to  cut  down  their 
trees  except  under  Government  inspection.  No  absolute  ownership 
in  trees  is  now  recognised,  in  fact,  but  that  of  the  State.  The  inter- 
dependence of  one  natural  production  on  another,  and  the  influence 
of  the  whole  on  the  welfare  of  the  country  and  its  mhabitants  is 
accepted  as  an  axiom. 

"The  roots  of  trees  serve  to  retain  moisture  in  the  soil,  and  by 
this  means  keep  watercourses  open,  which,  without  such  feeders, 
might  otherwise  dry  up.  The  trees  themselves  serve  as  a  barrier 
to  winds  which,  unchecked,  may  prevent  the  culture  of  some  of 
the  most  useful  grains.  Far  less  serious  operations  than  the  felling 
of  trees  bring  about  results  that  are  almost  inconceivable." 


CEDARS    AT    EDENHALL. 

Those  members  who  attended  the  Summer  Meeting  at  Penrith 
in  1898,  will  remember  the  two  famous  Cedars  {Libani)  at  Eden- 
hall,  A  record  of  this  particular  visit  will  be  found  in  Vol.  IV., 
Part  I.,  of  the  Transactions,  page  30.  The  gale  of  November  last 
(1901),  however,  unfortunately  slew  one  of  these  magnificent 
specimens,  and  in  falling  was  not  only  badly  broken,  but,  sad  to 
say,  greatly  damaged  its  companion,  and  completely  spoiled  its 
beauty.  Mr.  Statham,  the  forester,  has  kindly  supplied  the  following 
information: — Height,  75  feet;  girth,  22  feet  4  inches;  cubical 
contents,  780  feet.  Part  of  the  timber  has  been  sold,  the 
remainder  having  gone  to  Sir  Richard  Musgrave's  sawmill.  — E.D. 
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The  Secretary  will  be  pleased  to  forward  on  Loan  any  of  the  under- 
mentioned Books  to  members,  on  payment  of  postage;  to  be 
returned  in  good  condition  within  a  satisfactory  period. 


A'eitch's  Manual  of  Coniferre,  2nd  Edition,  1900. 
Schlich's  Manual  of  Forestry.     Vol.    I.     Introduction    to 

Forestry.     By  W.  Schlich 
Do.     Vol.  II.     Formation    and    Tending   of  Woods,    or 

Practical  Sylviculture.     By  W.  Schlich 
Do.     Vol.  III.     Forest  Management.     By  W.  Schlich 
Do.     Vol.  IV.     Forest  Protection.     By  W.  R.  Fisher 
Do.     Vol.  V.     Forest  Utilization.     By  W.  R.  Fisher 
Hardy  Coniferous  Trees,  &c.     By  A.  D.  Webster 
The  Protection  of  Woodlands.     By  H.  Fiirst 
U.S.  Dept.  of  Agriculture  :  Year  Book,  1895 
Do.     Annual  Report  of  the  Chief  of  the  Forestry  Division 
By  B.  E.  Fernow 
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U.S.  Dept.  of  Agriculture — Bulletin  No.  i. — Report  on  the 
Relation  of  Railroads  to  Forest  Suppliesand  Forestry: 
with  Appendices  on  the  Structure  of  some  Timber 
Ties,  their  behaviour,  and  the  cause  of  their  Decay 
in  the  Road-bed  ;  on  Wood  Preservation  ;  on  Metal 
Ties  ;  and  on  the  Use  of  Spark  Arresters.  Compiled 
by  Chief  of  Division...  ...  ...  ...      1887 

Do.  Bulletin  No.  2. — Report  on  the  Forest  Conditions  of 
the  Rocky  Mountains,  and  other  Papers  ;  with  a 
Map  showing  the  location  of  Forest  Areas  on  the 
Rocky  Mountain  Range  ...  ...  ...      1888 

Do.  Bulletin  No  3. — Preliminary  Report  on  the  Use  of 
Metal  Track  on  Railways  as  a  substitute  for  Wooden 
Ties.  By  E.  E.  Russell  Tratman,  C.E.  To  which 
is  added  a  Report  of  Experiments  in  Wood  Seasoning 
by  the  Chicago,  Burlington  and  Quincy  Railroad 
Coy.;  and  other  notes.    Compiled  by  B.  E.  Fernow     1889 

Do.     Bulletin  No.  5. — What  is  Forestry?  By  B.  E.  Fernow     1891 

Do.     Bulletin  No.   7. — Forest  Influences  ...  ...      1S93 

1.  Introduction  and  .Summary  of  Conclusions.     By 

B.  E.  Fernow. 

2.  Review  of  Meteorological  Observations:  A  Study 

preliminary  to  the  discussion  of  the  relation  of 
Forests  to  Climate.      By  M.  W.  Harrington. 

3.  Relation  of  Forests  to  Water  Supplies.     By  B.  E. 

Fernow. 

4.  Notes  on  the   Sanitary  Significance  of   Forests. 

By  B.  E.  Fernow. 

Appendices — i.  Determination  of  the  true  amount  of 
precipitation  and  its  bearing  on  Theories  of 
Forest  Influences.      By  Cleveland  Abbe. 

2.   Analysis   of   Rainfall    with    relation    to    surface 
conditions.     By  George  E.  Curtiss. 
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U.S.  Dept.  of  Agriculture — Bulletin  No.  9. — Report  on  the 
Use  of  Metal  Railroad  Ties,  and  on  Preservative 
Processes  and  Metal  Tie-plates  for  Wooden  Ties. 
By  E.  E.  Russell  Tratman,  A.M.  Am.  Soc.  C.E. 
(Supplementary  to  Report  on  Substitution  of  Metal 
for  Wood  in  Railroad  Ties,  1890) 

Do.  Bulletin  No.  10. — Timber :  An  Elementary  Discus- 
sion of  the  Characteristics  and  Properties  of  Wood. 
By  Filibert  Roth       ...  ...  ...  ...      1895 

Do.     Bulletin    No.    11. — Some    Foreign    Trees     for    the 

Southern  States         ...  ...  ...  ...      1895 

Do.     Bulletin  No.  12. — Economical  Designing  of  Timber 

Trestle  Bridges.     By  A.  L.  Johnston,  C.E.  ...     1896 

Do.  Bulletin  No.  14. — Nomenclature  of  the  Arborescent 
Flora  of  the  United  States.  By  George  B.  Sudworth 
(Dendrologist  of  Division  of  Forestry)    ...  ...      1897 

Do.     Circular  No.  16. — Age  of  Trees  and  Time  of  Blazing 

determined  by  Annual  Rings  ...  ...  ...      1897 

Do.     Bulletin  No.  21. — Two  Diseases  of  Red  Cedar.     A 

Preliminary  Report  by  Hermann  Von  Schrenk      ...      1900 

Do.     Bulletin  No.   31. — Notes  on    the  Red    Cedar.      By 

Charles  Mohr,  Ph.D.  ...  ...  ...      1901 

Do.     Farmers'  Bulletin  No.  134. — Tree  Planting  on  Rural 

School  Grounds.     By  Wm.  L.  Hall        ...  ...      190 1 

Do.  Progress  of  Forestry  in  the  United  States.  By 
Gifford  Pinchot  (Forester) 

Do.  The  Practice  of  Forestry  by  Private  Owners.  By 
Henry  S.  Graves 

Do.      I'orestry  for  I'armers.     By  B.  E.  Fernow 

I  )o.     Forest  Extension  in  the  Middle^West.  By  Wm.  L.  Hall 

Do.  Practical  Forestry  in  the  Southern  Appalachians.  By 
Overton  W.  Price 
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American  Forestry  Association  Proceedings       ..  ...      1890 

Do.  Vol.  X.,  Part  I.,  1891,  1892  and  1893 

Do.  Vol.  X.,  Part  II.         do.  (contd.) 

Do.  Vol.  X.,  Part  III.       do.      do. 

Do.  Vol.  X.,   Part  IV.        do.      do. 

The  Forester  (Published  by  American  Forestry  Association ) 

Vol.  VI.,  No.  8,  Aug.,  1900 

Do.  Vol.  VII.,  No.  I,  Jan.,  1901 

Do.  Vol.  VII.,  No.  2,  Feb.,  1901 

Do.  do. 

Do.  Vol.  ATI.,  No.  3,  Mar.,  1901 

Do.  A^ol.  VII.,  No.  4,  Apr.,  1901 

Do.  Vol.  VII.,  No.  5,  May,  1901 

Do.  Vol.  VII.,  No.  6,  June,  1901 

Do.  Vol.  VII.,  No.  7,  July,  1901 

Do.  Vol.  VII.,  No.  8,  Aug.,  1901 

Do.  Vol.  VII.,  No.  9,  Sept.,  1901 

Do.  Vol.  VII.,  No.  10,  Oct.,  1901 

Do.  Vol.  VIL,  No.  II,  Nov.,  1901 

Do.  Vol.  VIL,  No.  12,  Dec,  1901 

I.  Government  Forestry  Abroad.     By  Gifford  Pinchot 

II.  The  Present  Condition  of  the  Forests  on  the  Public 

Lands.     By  Edward  A.  Bowers 

III.   Practicability  of  an  American  Forest  Administration. 

By  B.  E.  Fernow 

{Published  by  American  Econo?nic  Association^  May,  1891) 

Practicability  of  an  American  Forest  Administration.     By 

B.  E.  Fernow.     ( Reprint  from  above.) 
American  Forestry  Congress,  Annual  Meeting,  1887 
National  Geographic  Magazine.     Vol.  VL,  The  Battle  of 

the  Forest.     By  B.  E,  Fernow 
Economic    Conditions    Antagonistic    to    a    Conservative 

Forest  Policy.     By  B.  E.  Fernow 
The  Providential  Functions  of  Government,  with  Special 
Reference  to  Natural  Resources.     By  B.  E.  Fernow 
New    or    Little    Known     North     American    Trees.        By 

Charles  S.  Sargent 
Do.  11.  By  Charles  S.  Sargent 

Do.  III.   By  Charles  S.  Sargent 

11 
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Notes  on  Crataegus  in  the  Champlain  \'aUey.   By  Charles  S. 

Sargent 
Notes  on  a  Collection  of  Crataegus  made  in  the  Province 
of  Quebec,  near  Montreal.     By  Charles  S.  Sargent 
Experimental  Farms,  Ottawa.     Reports  for   1897 
Do.  do. 

Do.  Reports  for  1S98 

Do.  do.  1899 

Do.     Catalogue  of  Fruit  Trees  under  Test.     June,  1900 
Do.  do.  do.  do. 

A  Mountain  Climb  in  Tennessee,  with  Notes  on  the  Fauna 
and     Flora    of    the    Southern     Appalachians.       By 
R.  :Morton  Middleton 
The  Work  of  Civic  Improvement.      By  Jessie  M.  Good 
The  How  of  Improvement  Work.     By  Jessie  M.  Good 
Journal  of  the  Royal  Horticultural  Society, 

Vol.  XXII.,   Part  IV. 
Do.  Vol.  XXIIL,  Part  I. 

Do.  Vol.  XXIII.,  Part  II. 

Do.  Vol.  XXIIL,  Part  III. 

Do.  Vol.  XXIV. 

Do.  Vol.  XXV.,    Parts  I.  &  11. 

Do.  Vol.  XXV.,    Part  III. 

Do.  Vol.  XXVI.,  Parts  I.  &  II. 

Do.  Vol.  XXVI.,  Parts  II.  &  III. 

The  Royal  Scottish  Arboricultural  Society,  Transactions, 

Vol.  VIII.,  Part  II. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do.  Vol.  XII.,  Part  I. 

Do.  Vol.  XII.,    Part  II. 

Do.  Vol.  XII.,    Part  III. 

Do.  Vol.  XIII.,  Part  I. 

Do.  Vol.  XIII.,  Part  II. 

Do.  Vol.  XIII..  Part  III. 


Vol. 

VIIL, 

,  Part  III. 

Vol. 

IX., 

Part  II. 

Vol. 

IX., 

Part  Til 

Vol. 

X., 

Part  11. 

Vol. 

X., 

Part  111 

Vol. 

XI., 

Part  I. 

Vol. 

XL, 

Part  11. 
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The  Royal  Scottish  Arboricultural  Society,  Transactions, 

Do.  Vol.  XIV.,  Part  II. 

Do.  Vol.  XIV.,  Part  III. 

Do.  Vol.  XV.,    Part  I. 

Do.  Vol.  XV.,    Part  II. 

Do.  Vol.  XV.,    Part  III. 

Do.  Vol.  XVI.,  Part  I. 

Do.  Vol.  XVI.,  Part  II. 

Do.     Excursions  to  Dublin,  Powerscourt,Coollattin,  Carton, 

and  Killarney,  Ireland;  and  Dolphinton,  Lanarkshire     1897 
Do.     Excursions  to  the  Forest  of  Dean,  Gloucestershire ; 

and  to  Haystoun  Estate,  Peebleshire      ...  ...      1S9S 

Do.     Establishment  of  State  Model  Forests  for  Scotland 
Do.     Report  of  Deputation  received  at  the  Scottish  Office, 

Edinburgh,  by  the  Rt.  Hon.  W.  H.  Long,  M.P. 
The  Isle  of  Man  Arboricultural  Society,  Second  Annual  Report,  1899 
Journal  Forestier  Suisse.      1900 

Lightning  and  its  effect  on  Trees.    By  Frederick  J.  Brodie 
Abstract  of  Meteorological  Observations  made  at  Barone 

Cottage,  Rothesay.     By  James  Kay 
The  Hemiptera  Homoptera.     By  A.  T.  Gillanders 
Some  Insect  Pests.     By  A.  T.  Gillanders 
Microscopic  Fungi.     By  A.  T.  Gillanders 
Notes  on  Phytopti,  or   Gall-mites,  and  Arboreal  Beetles. 

By  A.  T.  Gillanders 
The  York  College,  Leeds,  Annual  Report,  1895-6 
Report  on  Manurial  Trials  in  the  Counties  of  Northumber- 
land and  Durham.     By  Dr.  Wm.  Somerville         ...     1893 
Do.  do.  do.  ...  ...      1896 

Extracts  from  Acts  of  George   III.   for  encouraging  the 

Cultivation  and  better  Preservation  of  Trees,  <S:c. 
The  Pruning  of  Trees.      By  William  Gumming 
Hand-list  of  Conifers  grown  in  the  Royal  Gardens,  Kew 
Haskinized  Vulcanized  Wood. 
The  Forestal  Conditions  and  Sylvicultural  Prospects  of  the 

Coastal    Plain    of   New  Jersey ;    with    Remarks   in 

Reference  to  other  Regions  and  kindred  subjects. 

By  John  Gifford,  D.  CEc. 
The  Re-afforesting  of  Palestine.    By  Robert  T.  Cooper,  M.A.,  M.l), 
Do.  do.  do.  do. 
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SUBJECTS    OF    ESSAYS    FOR   CURRENT 

YEAR. 

(1901 — 1902.) 

For  which  Hedals  will  be  awarded. 


1.  The  more  Extensive  Cultivation  of  Hardy  Flowering  Shrubs. 

2.  The  Arboricultural  Management  of  Public  and  Private  Parks. 

3.  Any  Insect  or  Group  of  Insects  Injurious  to  Forest  Trees. 

4.  The  Natural  Regeneration  of  Oak  and  Beech  Woods. 

5.  The  Management  of  Young  Trees,  with  the  view  of  rendering 

them  suitable  for  Planting  in  Avenues,  Streets,  and  other 
places. 

6.  The  relative  durability  of  British  grown  Exotic  Trees. 

7.  On  the  Growth  and   Freedom  from  Disease  in  this  country  of 

Larches  other  than  the  common  European  Larch. 

8.  The  Financial  Aspect  of  Forestry,  with  special  reference  to 

actual  cases. 

9.  The    Arrangement    of  Estate   Sawmills    and   Wood-working 

Machinery  for  Estate  purposes. 
10.  The  best  means  of  Preserving  Cut  Timber  for  Estate  purposes. 
1 1. -On  any  approved  subject  directly  connected  with  Forestry. 

*  SPECIAL  PRIZE  OF  £10. 
12.   A  Special  Prize  of  ^10  is  offered  by  Mr.  H.  J.  Elwes,  F.R.S., 

Colesborne,  Cheltenham,  for  the  best  Essay  on 
"The  Regeneration  and  Formation  of  Woods  from  Seed  Naturally 
or  Artificially  sown." 

Essays  to  be  written  on  foolscap  paper,  under  a  7iom  de plume;  to 
bear  the  Essayist's  name  and  address  in  a  separately  sealed 
envelope  ;  and  to  be  in  the  hands  of  the  Secretary  not  later 
than  the  last  day  of  June,  1902. 


The  Judges    will   have  discretionary  power  in  deciding  whether  or 
not  the  Essays  are  deserving  of  an  award. 


*  This  Special  Prize  is  offered  by  Mr.  Elwes  with  the  intention  of  bringing 
out  records  of  experiences,  and  who,  with  the  Judges,  reserves  the  power  to 
decide  whether  or  not  any  Essay  is  deserving  of  the  award  under  this  condition. 
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SPECIAL      NOTICES. 


THE    PRESIDENT'S    PRIZE. 

Attention  is  called  to  the  President's  offer,  on  page  31,  to  pre- 
sent to  the  member  who  obtains  the  largest  number  of  new 
members  by  the  time  of  the  next  Annual  Meeting,  either  ten 
guineas  in  money,  or  ten  guineas'  worth  of  forest  literature. 

It  is  to  be  observed  that  all  nominations  must  be  on  the  printed 
form  provided  for  the  purpose,  which  may  be  obtained  on 
application  to  the  Secretary.  Proposers  are  reminded  that  all 
nominations  are  subject  to  the  revision  of  the  Annual  General 
Meeting,  and  that  according  to  Rule  XL,  "any  member  of  the 
Society  proposing  a  new  meniber  shall  be  held  responsible  for  the 
amount  of  the  first  year's  subscription  of  such  party." 

The  prize  will  not  be  awarded  till  the  first  year's  subscriptions 
of  the  new  members  accepted  by  the  General  Meeting  have  been 
paid. 


SUMMER    MEETING,    AUGUST,   1902. 

The  next  Summer  Meeting  will  be  held  in  France,  when  the 
Forests  of  S.  Amand,  Compiegne  and  Retz  will  be  visited,  per- 
mission having  been  granted  by  the  French  Government. 
Application  is  also  being  made  to  the  Duchesse  d'  Aremberg  to 
visit  the  Forest  of  Raismes,  near  S.  Amand.  Arrangements  are 
being  made  by  Professor  Fisher  for  a  very  useful  tour,  and  a 
programme  with  full  particulars  will  be  issued  at  the  first  possible 
moment.  The  annual  business  meeting  will  be  held  in  London 
en  roiiie,  and  seeing  that  it  is  the  majority  year  of  the  Society,  it  is 
hoped  there  will  be  a  large  attendance  of  members.  The 
approximate  cost  per  head  for  the  visit  to  France  will  be  about  ^8. 


CHANGE   OF   ADDRESS. 
The  Secretary  will  be  obliged  if  any  members  who  change  their 
address  will  notify  the  same,  in  order  to  insure  the  safe  delivery  of 
all  communications. 
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Abstract  of  the  Accounts  of  the 

FOR  THE  YEAR 

RECEIPTS. 

£    s.   d. 

To  Cash  Balance  in  hand          ...              ...  ...        12     20 

„  Deposit  in  Bank    ...              ...              ...  ...       96     4  11 

„  Advertisements      ...              ...                ^6  15     o 

,,  Sale  of  Transactions              ...              ...    i  8     6 

„  Subscriptions — Life  ^^31    10     o 

„  „  Ordinary       134  13     ° 

166  3     o 

174     6     6 


£2^^  13     5 
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English   Arboricultural   Society. 

ENDED  AUGUST,   1901. 

PAYMENTS. 

£     s.    d. 
By  Expenses  arranging  igoo  Meeting      ...£\2  i6     4 
„  Postages,  Telegrams,  Railway  Carriage, 

and  Parcel  Post  ...  ...  ...     21     4     2 

,,  Useof  RoomsforCouncil  Meetings,and 

Councillors'  Expenses,  as  follows: — 

December  8th,  1900     £(i   18     2 

June  26th,  1901  •••7     9     7 

14     7     9 


„  Medals                 ...             ...             ...  2140 

„  Reporter              ...              ..,              ...  660 

„  Wreath  forwarded  to  Her  late  Majesty's 

Funeral            ...              ...              ...  511     6 

„  Photos  in  Transactions       ...              ...  7   t8     o 

„  Printing  and  Stationery      ...              ...  55   18     3 

„  Expenses  arranging  1901  Meeting: — 
Mr.  Hankins   ...  £2   13     5 

Mr.  Davidson...  •••7     4   n 

9   18     4 

„  Secretary's  Salary                 ...              ...  25     o     o 

„  Assistant  Secretary's  Salary                 ...  10  10     o 


„  Deposit  in  Bank .. .  ...  ...   100  10     5 

.,  Cash  in  hand       ...  ...  ...       918     8 


172     4     4 


no     9      I 


;^282   13     5 

Examined  and  found  correct, 

BERNARD  COWAN,  F.R.H.S.,  )  ,   ^. 

\  Auditors. 
W.  CLOUGH,  i 

JOHN   DAVIDSON,  Secretary  and  Treasurer, 
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[APPENDIX.] 


The  English   Arboriculhtral  Society. 

LIS!    OF  MEMBERS, 

CORRECTED    TO    AUGUST, 

IQOI. 

Those  marked  *  are  Life  Members. 
Those  marked  f  are  Honorary  Members. 


NOTE.— Any  necessary  correction  required  in  the  Name,  Designation, 
or  Residence  of  any  Member,  to  be  reported  to  the  Secretary. 


Date  of 
Election. 

1882  t Admiralty,  Lords  Commissioners  of,  Greenwich  Hospital 

Branch,  Whitehall,  S.W. 
1886     Alexander,  William,  South  View,  Hexham 
1892     Alexander,  G.,  Forester 

1896     Allan,  Alexander,  Forester,  Beech  wood,  Caerphilly,  Cardiff 
1 90 1     Allbutt,  Arthur,  24  Park  Square,  Leeds 

1896  AUman,  George,  Assistant  Forester 

1 89 1  Ames,  Victor,  Forester,  Thornharn  Cottage,  King's  Lynn, 

Norfolk 
1 901     Andrew,  Duncan,  8  Rainton  Terrace,   Park  Road,   Hale, 
Cheshire 

1897  Archer,  James,  Forester,  Cossey  Park,  Norwich 
1896     Argent,  William,  Assistant  Forester 

1900  *Aris,  J.  Whitton,  M.A.,  F.S.L,  Lois  Weedon  House,  Tow- 
cester,  Northamptonshire 

1892  Armitage,  Fred,  47  Sanderson  Road,  Newcastle 


169 

Date  of 

Election. 

1882  Armstrong,   T.   J.,    Land   Agent,    14    Hawthorn   Terrace, 

Newcastle 
1898     Armstrong,    W.,    Land    Agent,    Sunderlandwick,    Driffield, 

Yorks. 
1893     Armstrong,  Addison  &  Co  ,  Limber  Merchants,  Sunderland 

1893  Armstrong,  Nathaniel,  414  Dilston  Cottage,  Westgate  Road, 

Newcastle 
1898     Armstrong,  Thomas,  Timber  Merchant,  Cockermouth 
1900     Ashworth,  G.  W.,  Timber  Merchant,  VVaterfoot 

1894  Atkinson,  William,  Royal  Nurseries,  Handsworth,  Shefifield 

1895  Atkinson,  Humphrey,  Summerhill,  Blaydon-on-Tyne 
1900     Atkinson,  W.  Penrose,  Nurseryman,  Handsworth,  Sheffield 

1883  tAvebury,  The  Right  Hon.  Lord,  High  Elms,  Hayes,  Kent 
1900     Bailiffe,  John,  Forester,  Byram  Hall,  Ferrybridge,  Yorks. 

1900  Bainbridge,  T.  R.,  Grove  House,  How  Mill,  near  Carlisle 
1882  tBalden,  John,  Hexham 

1882     Balden,  Robert  S.,  By  well,  Leeds  Road,  Dewsbury 

1882  tBalden,  John,  jun.,  Dilston,  Corbridge-on-Tyne 

1893     Baldwin,  Edward,  Assistant   Forester,  Days  Brook  Lane, 

West  Derby,  Liverpool 
1895  *Balfour,  Professor  Isaac  Bayley,  The  University,  Edinburgh 

1898  Balme,  Frank  M.  P.  Jones,  J.P.,  High  Close,  Ambleside 
1893     Barclay,  David,  48  Sherborne,  North  Leach,  Gloucestershire 

1899  Barclay,  Robert  Leatham,  54  Lombard  Street,  London,  E.G. 

1 90 1  Barfoot,    William    S.,    Assistant    Forester,    Flimwell,    near 

Hawkhurst,  Kent 
1892     Barker,   Hebden,    Solicitor,    King   Street,    Westoe,    South 

Shields 
1895     Barnard,   The    Rt.   Hon.    Lord,    Raby    Castle,    Staindrop, 

Darlington 
1895     Barningham,  Thomas,  Solicitor,  Barnard  Castle 
1882     Barrett,  R.  B.,  Skipton  Castle,  Skipton 
1882     Barrie,  James,  Forester,  Stevenstone,  Torrington,  N.  Devon 
1890     Barrie,  William,  Steeton,  Tadcaster 
1895  *Barron,  John,  Elvaston  Nurseries,  Derby 
1899     Bachelor,    E.   J.,    Nurseryman,    Harlow    Heath    Nurseries, 

Harrogate 
1882  *Bates,  Cadwallader  J.,  Langley  Castle,  Langley-on-Tyne 
1892     Bayliss,  Jones  &  Bayliss,  Victoria  Works,  Wolverhampton 
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Date  of 
Election. 

1882     Beadon,  Y.  W.,  Land  Agent,  Estate  Office,  Huddersfield 
1882      Beattie,  Thomas,   Assistant    Forester,    Langley   Old   Hall, 
Huddersfield 

1896  ^Beaumont,  W.  C.  B.,  M.P.,  By  well  Hall,  Stocksfield 
1900     Beevor,  Sir  Hugh,  17  Wimpole  Street,  London,  W. 
1S86     Bell,  G.  H.,  Wool  Merchant,  Hexham 

1895  ^^l'>  J-  R'  Thorpe  Perrow,  Bedale 

1895  ^Q^\  Thomas,  Forester,  Widdrington  Cottage,  Acklington 

1900  Bell,  Charles  L.,  Wolsington  Hall,  Newcastle-on-Tyne 

1900  Berry,  George,  Cockle  Park,  Morpeth 

1892  Bewick,  Thomas,  Raby  Estate  Office,  Staindrop,  Darlington 

1897  Bewick,  John  William,  Forester,  Streatlam  Castle,  Darlington 

1898  Bewlay,  William  H.,  Nurseryman,  Hall  Santon,  Holmrook, 

Carnforth 

1900  Bidgood,  John,  B.Sc  ,  Saltwell  View,  Gateshead 
1895     Birch,  W.  S.,  W.  S.  Birch  &  Co.,  Trundle  Street,  Hull 

1899  Blair,  Percy  A.  F.,  Linden  Grove,  Nutton  Rudly,  Cleveland 

1893  Boa,  Andrew,  Land  Agent,  Great  Thurlow,  Haverhill 
1895  *Bolam,  George,  Land  Agent,  Berwick-upon-Tweed 

1899  Bolam,    T.    W.,    F.R.H.S.,    General    Cemeteries    Superin- 

tendent, Sunderland 

1901  Bolitho,  T.  R.,  Trengwainton,  Hea  Moor  R.S.O.,  Cornwall 
1898     Bolton,  H.  Hargreaves,  New  Church,  in  Rossendale 

1900  Bond,  Thomas,  Head  Forester,  Lambton  Castle,  Durham 
1895  *Boord,  W.  B.,  Beverley,  Pateley  Bridge,  Yorks 

1898     Boughen,  G.  W.,   Forester,  The   Nurseries,   Sandringham, 

King's  Lynn 
1893  tBoulger,  Professor,  F.LS.,  F.G.S,  56  Mount  Ararat  Road, 

Richmond 

1890  ^Bouverie,  Henry  H.  P.,  i  Pall  Mall  East,  London,  S.W. 

1900  Bowker,  Joseph,  Superintendent  of  Cemetery,  Darlington 

1901  Bowles,  William  A.,  Head  Gardener,  Adare  Manor,  Adare, 

Co.  Limerick,  Ireland 
1901     Bown,  Arthur,  Architect,  James  Street,  Harrogate 
1898     Brigham,  Malcolm  C,  VVestoe  Tower,  South  Shields 
1897     Bright,  Tom,  Estate  Agent  and  Valuer,  10  Mount  Street, 

Grosvenor  Square,  London,  W. 

1 89 1  Broadbent,  George  Alexander,  Rockdeyne,  Cleveland  Rd., 

Huddersfield 
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Date  of 
Election. 

1901      Brodie,    Hugh    R.,    Bedford   Office.  Thorney,   near   Peter- 
borough 
1882     Brown,  John  R.,  Oldfield  Nurseries,  Altrincham,  Cheshu-e 
1898     Brown,  WiUiam,  Saw  Mills,  Brandon,  Suffolk 
1896     Brownlow,  J.  T.,  Seedsman,  The  Crescent,  Gateshead 

1898  Bruce,  Nathan  M.,  Forester,  Old  Hall,  Snettisham,  Norfolk 

1894  Brydon,    John,     Messrs.    Kent    &    Brydon,    Nurserymen, 

Darlington 

1895  Burnett,  G.  J.  M.,  Land  Agent,  Elstree  Cottage,  Elstree 
1890  *Burrill,  T.  O.,  Masham,  Bedale,  Yorkshire 

1900  Cadell,    George,    National    Club,     i    Whitehall    Gardens, 

London,  S.W. 

1899  Caldecott,  John  A.,  Long  Lawford,  Rugby 

1894  Cameron,  Alexander,  Forester,  Woods  Department,  Ampton 

Park,  Bury  St.  Edmunds 

1900  Cameron,  J.  J.,  A.  &  J.  Main  &  Co.,  Limited,  Clydesdale 

Iron  Works,  Possilpark,  Glasgow 
1887  tCarlisle,   The   Right   Hon.   the   Earl  of,   Naworth   Castle, 
Brampton,  Cumberland 

1 90 1  Carradus,  W.,  Assistant  Forester,  Wray,  Hornby,  Lancaster 

1895  Carrick,  Thomas,  The  Nook,  Haydon  Bridge-on-Tyne 
1894     Cartlidge,  J.  C,  Rufford  Mill,  OUerton,  Newark 

1 901  Chapman,  F.,  Forester,  Wansford,  Northants 

1882  Clark,  J.  M.,  Land  Agent,  Haltwhistle 

1883  tClark,  Henry,  Messrs.  Henry  Clark  &  Sons,  The  Saw  Mills, 

Haltwhistle 
1 89 1     Clark,  Thomas,  Wentworth  Nurseries,  Hexham 

1 89 1  Clark,  George,  I>and  Agent,  Dovenby  Hall,  Cockermouth 

1892  Clark,  J.  W.,  Land  Agent,  Guisborough,  Yorks. 

1 89 1     Clarke,  Christopher,  Land  Agent,  Charlcot,  Bedale 

1901     Clayton,  John  W.,  Forester,  Brandsby,Easingwold,  Yorkshire 

1 90 1     Clayton,  Thomas   L.,   Assistant  Forester,   Manby  Lodge, 

Broughton,  Brigg,  Lines. 
1900  tClibran,  Miss  Annie,   Hale   Farm   Nurseries,  Altrincham, 

Cheshire 

1900  tClibran,   Miss   Lucy,    Hale    Farm    Nurseries,   Altrincham, 

Cheshire 

1901  *Clibran,  Wm.  R.,  Nurseryman,  Oldfield  Nursery,  Altrincham, 

Cheshire 


172 

Date  of 
Election. 

1S94  Clough,  W.,  The  Crescent,  Gateshead 

1895  Cobbett,  W.  M.,  Land  Agent,  Stanwick,  Darhngton 

1900  Coles,  S.  H.  Cowper,  Land  Agent,  Penmyarth,  Crickhowell 

1890  Collins,  F.,  Forester,  Westmill,  Ware,  Herts. 

1900  Colton,  John  H.  C ,  c/o  G.  &  T.  Coward,  Carlisle 

1899  Conway,  Thomas,  Forester,  High  Legh,  Knutsford,  Cheshire 

1888  Cooper,  George,  Superintendent  of  Cemetery,  Gateshead 

1898  Cooper,  Robert  T.,  M.D.,  18  Wimpole  Street,  London,  W. 

1899  Corking,  Joseph  T.,  42  Jackson  Street,  Gateshead 

1895  Cosans,  John,  Licensed  Victualler,  South  Shields 
1886     Coupar,  Robert,  Forester,  Ashford,  Co.  Galway 

1882  Cowan,  Bernard,  F.R.H  S.,  Supt.  Westoe  Cemetery,  South 

Shields 
1888     Coxon,  Jos.  D.,  Barrasford  Arms,  Barrasford 

1899  Cranston,    Geo.,    Dryderdale,   Hamsterley,   via  Witton-le- 

Wear,  Darlington 

1896  Crewe,  The  Right  Hon.  the  Earl  of,  Crewe  Hall,  Crewe, 

Cheshire 

1900  Crichlon,  Thomas,  Estate  Agent,  Shawdon,  Alnwick 

1 90 1  Cronibie,    T.    Alex.,    Head    Forester,    Colesborne    Park, 

Cheltenham,  Gloucestershire 
1884     Cruddas,  W.  D.,  Haughton  Castle,  Humshaugh  R.S.O. 

1897  Gumming,  W.,  Forester,  Parkhurst  Forest,  Newport,  Isle  of 

Wight 
1890     Daglish,  John,  Rothley  Lake,  ^lorpeth 
1896     Dalgliesh,  J.  Edward,  The  Nurseries,  Market  Weighton 

1883  Davidson,    William,    Wordsworth   Villa,    Coldbath    Road, 

Harrogate 
1882     Davidson,  John,  Land  Agent,  Haydon  Bridge-on-Tyne 

1893  Davidson,  Edward,  Estate  Office,  Haydon  Bridge-on-Tyne 

1894  Davidson,  John,  jun.,  The  Vauce,  Langley-on-Tyne 
1 90 1      Davidson,  W.,  Head  Forester,  Margam,  Port  Talbot 

1 90 1     Davidson,  Thos.   E.,  Architect,  Alderside,  Harton,  South 

Shields 
1899     Deane,  Arthur,  Forester,  Osborne  Road,  Eghani,  Surrey 

1895  Dent,  John   W.,  Wm.   Wear  &   Co.,  Timber  Merchants, 

Hexham 

1896  Dickson,  J.  T.,  Nurseryman,  Kingswood,  Chester 

1898  Dickinson,  William,  Forester,  Park  House,  Arundel,  Sussex 
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1893  Dixon,  W.,  Falkenberg,  Harrogate 

1 90 1     Dixon,  William,  Engineer,  Harrogate 

1894  Dobson,  Frank,  Builder,  Chichester  Road,  South  Shields 

1891  Dodds,  F.  W.,  The  Limes,  Cressage,  Shrewsbury 

1885     Dodsworth,  F.  &  W.,  Collingwood  Street,  Newcastle-on-Tyne 

1894  Doig,  C  ,  Forester,  Thoresby,  Worksop 

1897  *Dorman,  A.  J.,  Grey  Towers,  Nanthorpe  R.S.O.,  Yorks. 

1895  Dowell,  Joseph,   Contractor,   77   Winchester  Street,  South 

Shields 
1900     Drane,  Donald,  Land  Agent,  Raughton,  Norwich 

1899  Dunn,  G.  E.,  Architect,  23  West  Street,  Gateshead 

1885   t Durham,  The  Right    Hon.   the  Earl  of,   Lambton  Castle, 
Fence  Houses,  Durham 

1898  East,  William,  Florist,  Fowler  Street,  South  Shields 

1892  Elder,  William,  Forester,  Cholmondeley  Park,  near  Malpas, 

Cheshire 

1900  Elliott,    B.   G.,    Timber    Merchant,    124a    Kentish   Town 

Road,  London,  N.W. 
1 89 1      Ellis,  Thomas.  The  Larches,  Hexham 
1900     EUves,  H.  J.,  Colesborne,  Cheltenham 
1900  *Fairfax-Cholmeley,  Hugh  C,  Brandsby,  Easingwold 
1891     Fawcett,  James  W.,  The  Grange,  Satley,  Darlington 

1882  Fell,  William,  W.  Fell  &  Co  ,  The  Royal  Nurseries,  Hexham 

1898  Ferguson,  John,  Dene  Croft,  Jesmond  Park  East,  Newcastle 

1897  Ferguson,   R.    B,  c/o  Western    New  York  Nursery  Co., 

Rochester,  U.S.A. 

1883  tFernow,  B.  E  ,  Chief  of  Forestry  Division,  U.S.  Department 

of  Agriculture,  Washington,  U.S.A. 

1893  Unn,  S.,  Marine  Drive,  South  Shields 

1895     Fisher,  Professor,  Royal  Engineering  College,  Coopers  Hill, 

Englefield  Green 
1883     Fleming,  William,  Tudhoe,  Co.  Durham 

1900  tFletcher,  Dr.,  Entomologist  and  Botanist,  Central  Experi- 

mental Farm,  Ottawa 

1899  Fogg,   J.   J,,  Timber  Department,   L.  &   N.  W.  Railway, 

7  Sefton  Road,  Litherland,  Liverpool 

1 90 1  Follwell,  P.  S.,  The  Gardens,  Alnwick  Castle,  Alnwick 
1883     Forbes,  William,  Swinton,  Masham,  Yorkshire 

1898  Forbes,  A.  C,  Forester,  Boowood,  Calne,  Wilts. 
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1899  Forbes,  Rev.  E.  E.,  Chollerton 

1S90  Ford,  John  Walker,  Enfield  Old  Park,  Winchmore  Hill 

1S99  Ford,  Ernest,  Head  Gardener,  The  Castle,  Bishop  Auckland 

iSyS  Forgan,      Wm.,     Assistant     Forester,      Alnwick      Castle, 

x'\lnwick 

1890  Forrest,  A.  J.,  Bedford  Office,  Thorney,  Peterborough 

1888  Forster,  W.  A.,  Forester,  Belgrave  Lodge,  Pulford,  Wrexham 

1899  Foster,  Christopher,  The  Elms,  Weldon  Road,  Altrincham 

1894  Fox,  Arthur,  Assistant  Forester,  High  Street,  Sedgefield, 

Ferryhill 

1895  Eraser,  John,  Assistant  Forester,  Chester  Nurseries,  Chester 
1886     Gallic,  George,  Sledmere,  York 

1899     Gallic,  Alex.,  Assistant  Forester,  Alnwick  Castle,  Alnwick 
1S99     Gamble,  J.  S.,  F.R.S.,  Highfield,  E.  Liss,  Hampshire 
1899     Garratt,  William,  Land  Agent,  Melbourne,  near  Derby 
1895     George,   A.  W.,   Sedbury  Park    Estate  Office,   Tidenham, 
Chepstow 

1899  Gibson,  John,  F.C.S.,  Hexham,  Northumberland 

1895  Gilchrist,  John  Mc. Bride,  Forester,  Kinnel  Park,  Abergele, 

N.  Wales 

1897  Giles,  C.  P.,  M.P.,  Copse  Hill  House,  Wimbledon,  Surrey 

1886  Gillanders,  A.  T.,  Forester,  Park  Cottage,  Alnwick 

1 90 1  Gillies,  Alexander,  J. P.,  Gateshead 

1892  Glen,  D.  A.,  Forester,  Bedgebury  Park,  Goudhurst,  Kent 

1893  Glover,  Joseph,  Timber  Merchant,  Latham,  near  Ormskirk 

1900  Godnian,     Col.,     The     East     House,     Great     Smeaton, 

Northallerton 

1893  *Gough,  W.,  Wykeham,  York 

1897     Gough,  Reginald,  Forester,  Wykeham,  York 

1888  *(Jraham,  John,  I'indon  Cottage,  Sacriston,  Durham 

1890     (iraham,  Joseph,  65  Woodburn  Street,  South  Shields 

1894  Graham,   David,  Assistant  l-'orester,  East  Coomb,  Wood- 

stock, Oxon. 

1900  (iraham.  W.,  40  Crown  Street,  Newcastle-on-Tyne 

1 90 1  (iraham,  W.,  Timber  Merchant,  Alnwick 

1895  Grant,  James  N. 

1896  (irant,  William,  Wood  liailiff,  Lower  Wood  Folds,  Standish, 

near  Wigan 
1893     Gray,  Joseph  S.,  Mill  \'iew,  Holgate,  \'ork 
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1 90 1      Gray,  Robert,  Land  Agent,  Sherborne  Park,  North  Leach, 

Gloucestershire 
1894     Greene,  T.,  21  Belgrave  Terrace,  Newcastle-on-Tyne 

1899  Greenwell,    His    Honour   Judge   P^ancis   John,    Greenwell 

Ford,  Lanchester 
1894     Greenwood,  Charles 

1882  Grey,  C.  G.,  Land  Agent,  Ballycourcy,  Enniscorthy,  Co. 

Wexford,  Ireland 

1898  Groves,  John,  Gardener,  Marshall  Street,  Barnard  Castle 
1901      Gull,  Sir  Cameron,  Bart.,  Trilsham  House,  Yattendon,  Berks 

1896  Gullachsen,  L.  H.,  10  Pilgrim  Street,  Newcastle 

1897  Guthrie,  Captain,  Linden  Gardens,  Harton,  South  Shields 

1900  Hadfield,  T.  W.,  Estate  Office,  Mere,  Knutsford,  Cheshire 

1894  Hall,  William,  134  Brighton  Grove,  Newcastle-on-Tyne 

1895  Hall,  W.  T.,  High  Clere,  Newbury 

1896  Hamilton,  D.,  Knowsley,  Prescot 

1893     Hankins,  Charles,  Forester,  Wordwell,  Culford,   Bury  St. 
Edmunds 

1897  t Hansen,   Professor,    Broholm,    Mynstersver,    Copenhagen, 

Denmark 
1888     Hanson,  A.,  Bailiff,  Brandsby  Estate,  Easingwold 

1 90 1  Harris,  Frank,  Head  Gardener,  The  Parks,  Stockport 
1900     Haswell,  B.,  Eslington  Villas,  Low  Fell,  Gateshead 
1893     Havelock,  Henry,  Forester,  Raby  Castle,  Darlington 

1883  Havelock,  W^.  B.,  The  Nurseries,  Brocklesby,  Lincolnshire 
1900     Havelock,  Henry,  Auctioneer,  &c.,  Hexham 

1899  Haworth,    Alfred,    Timber  News,    19    South   John    Street, 

Liverpool,  and  84  Leadenhall  Street,  London 

1895  *Headlam,  Capt.  R.  A.,  (lilmonby  Hall,  Bowes,  Darlington 

1896  Headley,  T.  A.,  Steward,  The  Hermitage,  Barrasford 

1893  Henderson,  David,   Forester,  Bath   House,  High  Melton, 

Doncaster 

1894  Henderson,  James,  Anick,  Hexham 

1893  Herd,  W.  A.,  Nurseryman,  Penrith 

1894  Herd,  Isaac,  Nurseryman,  Hexham 
1885     Heskett,  W.  J.,  Land  Agent,  Penrith 

1899     Heyworth,  Col.  L.,  Palstre  Court,  Wittersham,  Ashford,  Kent 
1899     Heyworth,  H.  P.  L.,  Palstre  Court,  Wittersham,  Ashford, 
Kent 
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1896  Hill,  Claud,  Nurseryman,  Stone 

1898  Hill,  James  Robert 

1899  Hill,  Principal  J.  Smith,  B.A.,  Agricultural  College,  Aspatria 
1885  Hills,  W.  H.,  The  Knoll,  Ambleside 

1895  Hilson,  John,  Forester,  Pusey,  Faringdon,  Berks. 

1900  Hilson,  M.,  Cauford  Magna,  Wimborne,  Dorset 
1894     Hindson,  Robert,  88  Grey  Street,  Newcastle-on-Tyne 

1896  Holmes,  W. 

1898  Horsley,  M.  H.,  George  Horsley  &  Co.,  Timber  Merchants, 

West  Hartlepool 

1894  Hotson,  Hugh,  Forester 

1899  Houblon,    Colonel    Archer,    Hallingbury    Place,    Bishops 

Hatford,  Essex 

1 90 1  Howard,   E.  Stafford,  C.B.,  Thornbury  Castle,  Thornbury 

R.S.O.,  Gloucestershire 

1885  Hudson,  James,  Land  Agent,  Penrith 

1893     Hudspith,  William,  Greencroft  Park,  Haltwhistle 

1895  ^^Huggon,  Thos.,  Estate  Baihff,  Callally,  Whittingham  R.S.O. 
1889     Hull,  Frank,  Forester,  Lillieshall,  Newport 

1 901     Hyslop,    James   S.,    Land    Agent,    Middleton-in-Teesdale 
Co.  Durham 

1897  Ingleby,  Robert,  The  Mount,  Pateley  Bridge 

1897  Irving,  G.,  Estate  Agent,  West  Fell,  Corbridge 

1900  Iveson,  William,  Auctioneer,  Hexham 

1893  James,  C.  H.,  Rudchester,  VVS'lani 

1898  James,  William,  Naworth  Estate  Office,  Brampton,  Carlisle 

1894  Jamieson,  D.,  Barroole  Cottage,  Foxdale,  Isle  of  Man 
1893     Jewitt,  Matthew,  Forester,  Forest   Mount,   Healey,   Riding 

Mill 

1886  Jewitt,  Edward,  Forester,  Mickley,  Prudhoe 

1899  Johnson,  George,  Assistant  Forester,  Swinton,  Masham 
1898     Johnston,   Robert,   Forester,   Blackhouse,   Reston  R.S.O., 

Berwickshire 
1898     Johnston,  Andrew,  Assistant  P'orester 

1887  *Joicey,  Edward,  Blenkinsopp  Hall,  Haltwhistle 
1887  ^Jonas,  Henry,  Surveyor,  23  Pall  Mall,  London,  S.W. 
1893     Kelly,  J.  G.,  West  View,  Pontefract 

1896  Kennedy,  John,  Dalton  House,  Newcastle-on-Tyne 

1895  Kidd,  William,  Forester,  Harcwood,  Leeds 
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1897     Laidlaw,  P.  O.,  Stone  Croft,  Fourstones 
1897     Laine,    James,    Estate    Steward,    Shorewell,    via    Newport, 
Isle  of  Wight 

1897  Laine,  F.  J.,  Assistant  Forester,  Bilton  House,  Carisbrooke, 

Isle  of  Wight 

1898  Laing,  James    Henry,   John   Laing   &   Sons,   Nurserymen, 

Forest  Hill,  London,  S.E. 

1899  *Laird,  D.  P.,  Pinkhill,  Murrayfield,  Edinburgh 
1897  *Lamb,  Major  S.  E.,  6  Charles  Street,  London 

1897  *Lamb,  R.  O.,  West  Denton,  Scotswood  R.S.O. 

1901  Lascelles,  Hon.  Gerald,  The  King's  House,  Lyndhurst 

1899  Laws,  Councillor,  Gateshead 

1898  Lawson,  Joseph,  Selwood  House,  Haydon  Bridge-on-Tyne 
1901  Lee,     Henry,    Assistant     Forester,    Cholmondeley    Park, 

Malpas,  Cheshire 
1 90 1     Lee,  Edward  S.,  Woodlands,  Hexham 

1900  *Leeds,  Duke  of,  Hornby  Castle,  Bedale 

1896  Legard,  D.  C,  Heighington,  Lincoln 

1892  Leighton,  Sir  Baldwyn,  Lorton  Park,  Shrewsbury 

1900  Lewis,  Thomas,  Arthog,  North  Wales 

1890  *Leyland,  C.  J.,  Haggerston  Castle,  Beal,  Northumberland 

1894  Liddell,  Matthew,  Cheesburn  Grange,  Newcastle 

1890  Lincoln,  Edward  H.,  3  Market  Place,  South  Shields 

1900  Little,  Adam,  Mousen  Hall,  Belford 

1900  Lloyd,  G.  W.,  Grove  House,  West  Derby,  Liverpool 

1899  Lock,  Hampton  C,  Assistant  Forester,  Abbey  Cottages, 

Medmenham,  Marlow,  Bucks 

1897  *Lockey,  W.,  Tragan  Avenue,  South  Shields 
1883     Lockhart,  L.  C,  Solicitor,  Hexham 

1883  Lockhart,  H.  F.,  Solicitor,  Hexham 

1899  Lockhart,  Peter,  Land  Agent,  Edenhall,  Langwathby  R.S.O. 

Cumberland 

1894  Lowes,  John  B.,  Allans  Green,  Bardon  Mill 

1883  Luke,  John,  Forester,  Greenshaw,  Hexham 

1894  Luke,  Thomas  W.,  Forester,  Bridge  End,  Warden,  Hexham 
1896  Mabane,  J.  R.,  Balfe  House,  Park  Terrace,  South  Shields 

1898  Mack,  Robert,  Nurseryman,  Catterick,  Richmond,  Yorks. 

1895  Mackenzie,  D.   F.,  Land   Agent,  Morton   Hall,  Liberton, 

Midlothian 

12 
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1 89 1  IMaister,  C.  L.  N.,  Swinton  Estate  Office,  Masham 

1896  ^Marchant,  R.  C,   M.R.A.C,   F.C.S.,    P.A.S.I.,    Downing, 

Holywell,  North  Wales 
1895   *]Margerison,  Samuel,  Calverley,  Leeds 

1892  Marsden,  James,  Assistant  Forester,  Clifton  Castle,  Bedale 

1890  Marsh,  W.  D.,  Land  Agent,  Broughton,  Skipton-in-Craven 
1892     Marsh,  C.  H.,  18  Croft  Terrace,  South  Shields 

1889  ^Marshall,  S.  A.,  Skelwith  Fold,  Ambleside 

1883  ■^-Marshall,  R.  D.,  Castle  Rigg  Manor,  Keswick 
1895     Marshall,  George,  Land  Agent,  Godalming,  Surrey 
1892     Marshall,  T.  D.,  Solicitor,  King  Street,  South  Shields 

1898  Marshall,  W.  H.,  Place  Fell  House,  Patterdale,  Penrith 

1899  Marshall,  Peter,  Forester,  Euston,  Thetford,  Suffolk 
1899     Martin,  Thomas,  Hampden  House  Club,  London,  N.W. 
1 90 1  *Martin,  James,  Wood  Manager,  Knipton,  Grantham 
1895  *Masham,  The  Right  Hon.  Lord,  Swinton,  Masham 

1891  Mason,  John,  Estate  Office,  Grantley,  Ripon 
1883     Matheson,  Thomas,  Nurseryman,  Morpeth 

1899  Maudlen,  J.  C,  43  Osborne  Road,  Nevvcastle-on-Tyne 
1891  *Maughan,  John,  Land  Agent,  Jervaulx,  Middleham 

1891  Mc. Andrew,  P.,  Forester,  Prudhoe  Hall,  Prudhoe 

1900  Mc.Bride,  D.,  Gardener,  High  Legh,  Knutsford,  Cheshire 

1895  Mc.Cracken,  William,  Land  Agent,  Englesea  House,  Crewe 

1899  Mc.Dougall,  Alexander,  Forester,  Duncombe  Park,  Hemsley 

R.S.O.,  Yorks. 

1900  McLean,   Duncan,   Forester,   W'illingham    House,    Market 

Rasen,  Lines. 

1892  Mc.Que,  Alexander,  Assistant  Forester,  Pulford,  Wrexham 

1893  Mc.Rae,  A. 

1899     Michie,  James,  I'orester,  The  Nurseries,  Orwell   Park,  near 
Ipswich 

1899  *Middleton,  Sir  Arthur  E.,  Part.,  Belsay  Castle,  Newcastle- 

on-Tyne 

1900  Middleton,  S.,  173  Portland  Street,  Newcastle-on-Tyne 
1899     Miles,  Charles,  Timber  Merchant,  Stamford,  Lincolnshire 

1901  Miln,  'J\  M,  Nurseryman,  Darlington 

1894  Milne,  William,  W.  Fell  &  Co., The  Royal  Nurseries,  Hexham 

1896  Milthorpe,  John,   Nurseryman,   (lowlands,  Westgate   Road, 

Newcastle  on-Tyne 
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1884     Mitchell,   John,    Forester,    Strid    Cottage,    Bolton    Abbey, 

Skipton 
1890  tMitchell,  Mrs.,  Strid  Cottage,  Bolton  Abbey,  Skipton 
1884     Mitchell,  Francis,  Park  Farm  Office,  Woburn,  Bedfordshire 
1899     Moir,  E.  Mc.  Arthur,  Castlethorp,  Brigg,  Lincolnshire 

1894  Molyneux,  Job,  Curraghmore,  Portlaw,  Ireland 

1899  Moffat, R.,  Head  Gardener,  Leazes  Park,  Newcastle  on-Tyne 

1896  Moran,  J.  A.,  Editor  Lajid  Agents'  Record,  149  Strand,  W.C. 

1900  More,  W.  H.,  Crown  Receiver  for  Wales  &  Co.  Monmouth, 

Noddfa,  Harlech 

1901  Mortimer,  M.  W.,  Land  Agent,  Culford,  Bury  St.  Edmunds 

1893  Motley,    Lewis,    Motley    &    Green,    St.    George's   Works, 

St.  George  Street,  Leeds 

1897  Moult,  John,  Underhili,  Low  Fell,  Gateshead 

1895  Mulford,  Fred,  Timber  Merchant,  i   Elm  Grove  Road,  St. 

David's,  Exeter 

1898  Murray,  Matthew,  West  Villa,  The  Green,  Wallsend 

1898  Muse,  T.  J.,  C.C.,  Castleside  House,  Consett  R.S.O. 

1899  Naylor,  R,  A.,  Cuerden  Hall,  Thelwall,  Cheshire 

1886  *Newbiggen,John,T.  Kennedy  &  Co.,  Nurserymen,  Dumfries 

1894  Nicholson,  W.  D.,  Blaydon-on-Tyne 

1894  tNicholson,  George,  Royal  Gardens,  Kew 
1899     Nixon,  J.  J.,  Cambo  R.S.O.,  Northumberland 

1899  Oakley,John  H.,  10  Waterloo  Place,  Pall  Mall,  London,  S.W. 

1895  Orkney,  W\  C,  Surveyor's  Office,  Montrose  Royal  Asylum 
1893     Ormiston  James,  Timber  Merchant,  Mickley  Bank,  Stocks- 
field 

1898     Ormiston,  Walter,  Lee,  Walton  &  Co.,  Timber  Merchants, 
Langley-on-Tyne 

1900  Pain,    W.     H.,    Land    Agent,    Carnarvon    Estate    Office, 

Bingham,  Notts. 

1895  Palliser,  James,  Park  Road,  Blackhill,  Co.  Durham 

1896  Palliser,  William,  Blackhill,  Co.  Durham 

1900     Palliser,  R.  S.,  Royd  Mount,  Grove  Road,  Harrogate 
1900     Pearson,  G.,  The  Glen,  Lancaster  Road,  Harrogate 
1890     Peebles,  J.,  South  Marine  Park,  South  Shields 
1893  *Peel,  Edward  L.,  9  Whitehall  Place,  London,  S.W. 
1898     Perry,  James,  Assistant  Forester,  Parkhurst  Forest,  Newport, 
Isle  of  Wight 


180 

Date  of 
Election. 

1896     Petrie,  David,  Westoe  Hotel,  South  Shields 
1900     Pewson,  Leonard,  80  Cheapside,  London,  E.G. 
1899     Philip,  William  W.,  Factor,  Gigha,  Argyleshire,  N.B. 

1899  Pitcaithley,  Alex.,  Forester,  Jeannie  Bank,  Old  Scone,  Perth 
18S3  *Plummer,  Arthur  B.,  Architect,  Prior's  Terrace,  Tynemouth 
1894     Pollard,    J.    C,    Glass    Merchant,   Mowbray  Road,   South 

Shields 

1894  Pollard,  Henry,  72  and  74  Fowler  Street,  South  Shields 

1895  Pope,  William,  Gardener,  Highclere.  Newbury 

1896  Pope,  Alfred,  Assistant  Forester,  Highclere,  Newbury 
1895  ^Portland,  His  Grace  the  Duke  of,  Welbeck,  Worksop 
1895      Potter,  Professor,  Durham  College  of  Science,  Newcastle 

on-Tyne 

1900  Price,  Jos.,  Estate  Ofhce,  High   Legh,  Knutsford,  Cheshire 

1899  Pride,  Lieut.-Col.  W.  H.,  5  Lancaster  Avenue,  Sefton  Park, 

Liverpool 

1901  Purvis,  Robt ,  Broughton  Road,  South  Shields 

1900  Rafn,   Johannes,    Tree   Seed     Merchant,    Skovfrokontoret, 

Copenhagen — F. 
1895     Ralston,  W.  H.,  Land  Agent,  Streatlam  Castle,  Darlington 
1893     Reed,  J.  T.,  Caldwele  Villa,  South  Shields 

1901  Richardson,  C,  Land  Agent,  13  Barn  Hill,  Stamford 

1 90 1      Richardson,  E.  C,  Land  Agent,  13  Barn  Hill,  Stamford 
1 90 1     Richardson,  C.  E.,  Forester,  Easton  Hall,  Grantham 
1898     Riddle,  William  R.,  Chemist,  Burncroft,  Hexham 
1895  *Ridley,  The  Right  Hon.  Sir  M.  \V.,  Bart.,  Blagdon,  Cram- 

lington 
1892     Ritson,  Morley,  Timber  Merchant,  Hexham 
1890     Roberts,  Thomas,  Forester,  Park  Gate,  Easebourne,  Mid- 
hurst,  Surrey 
1898     Roberts,  John,  Forester,  The  Livox,  St.  Aryans,  Chepstow 
1895     Robertson,  Thomas,  Woodlawn,  Co.  Gal  way,  Ireland 

1900  Robertson,  Watson  Askew,  J. P.,  Ladykirk,  Norham 

1 90 1  Robertson,  J.   P.,   Forester,   Chatsworth   Estate,   Edensor 

Bakewell,  Derbys. 
1888     Robinson,  J.  F.,  Timber  Merchant 
1895     Robinson,  John  W.,  Land  Agent,  Keswick 
1898     Robinson,  John,  Westwood  Hall,  Leek,  Stafford 
1900     Robinson,  Robert,  Head  Forester,  Angerton,  Morpeth 
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1900  Robinson,  Robert,  Forester,  10  Summer  Hill,  Shotley  Bridge 

1882  Robson,  J.    W.,   Joseph   Robson  &  Son,  The   Nurseries, 

Hexham 

190 1  Rodom,  E,  S.,  13  Beamsley  Terrace,  Cardigan  Road,  Leeds 

1892  *Rolle,  The  Hon.  Mark,  Stevenstone,  Torrington 

1891     Ross, George,  Joseph  Robson  &  Son,  The  Nurseries,  Hexham 
1896     Ross,  A.  J.,  Assistant  Forester,  Skipton   Castle,   Skipton, 
Yorks. 

1900  Rowlands,  B.,  Assistant  Forester,  Swinton,  Masham,  York- 

shire 

1893  Rowlandson,  C,  The  College,  Durham 

1901  Royce,  D.  N.,  Auctioneer,  &c.,  Oakham 

1899     Rudd,    John,    Auctioneer   and    Land    Agent,    Winchester 

Street,  South  Shields 
1895     Rutherford,  J.  A.,  Land  Agent,  Highclere,  Newbury 

1883  Sample,  Thomas,  Land  Agent,  Bothal  Castle,  Morpeth 
1883  ^Sample,  C.  H.,  Land  Agent,  Matfen,  Corbridge 

1883     Scott,  John,  Land  Agent,  Newton.  Stocksfield 

1895  Scott,  John  D.,  Forester,  Bingham,  Notts. 

1893  Scott,  James,  Timber  Merchant,  Hill  Crest,  Ryton 

1898  Scott,  A.,  Forester,  Southwick,  Fareham,  Hants 

1896  Seaton,  A.,  Forester,   Hawarden,  Chester 

1894  Shand,  William,  Nurseryman,  Lancaster 

1897  Shearburn,  H.,  Munstead,  Godalming,  Surrey 

1901     Shearburn,  R.  B.,  The  Hall,  Snaith  R.S.O.,  Yorkshire 

1899  Sheriff,  Stephen,  The  Bungalow,  Westoe,  South  Shields 
1883     Shipley,  Ralph,  Woodman,  Plunderheath,  Haydon  Bridge- 

on-Tyne 

1883  Shipley,  Edward,  20  North  Road,  Darlington 

1898  Short,  John,  Forester,  Blagdon,  Cramlington,  Northumb. 
1901     Short,  George,  Assistant  Forester,  Rose  Cottage,  Ravens- 
worth,  Gateshead 

1898     Simpson,  W.  A.,  Skipton  Castle,  Skipton,  Yorks. 

1885     Slater,   Herbert,  Assistant  Forester,  Bel  voir  Castle  Estate, 

Knipton,  Grantham 
1901     Slater,  Ed.,  Supt.  Elswick  Cemetery,  Newcastle-on-Tyne 

1884  Smith,  David,  Woodman,  Scremerston,  Berwick-upon-Tweed 

1887  Smith,  Stephen,  Bailiff,  Blenkinsopp,  Haltwhistle 

1888  Smith,  William,  Timber  Merchant,  Gunnerton,  Barrasford 
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1892     Smith,  Councillor  W.  R.,  27  INIeldon  Terrace,  South  Shields 

1892  Smith,  J.  M.,  Kensington  Terrace,  South  Shields 
1S95     Smith,  John,  Timber  Merchant,  Gunnerton,  Barrasford 

1896  Smith,  J.  O.,  Derwentside  Terrace,  South  Shields 
1901   *Smyth,  Hugh  Lyle,  J. P.,  D.L.,  Barrowmorc,  Chester 

1897  Snowden,  Lancelot,  King  Street,  South  Shields 

1S92   fSomerville,  Professor,  The  Board  of  Agriculture,  Whitehall, 

S.W. 
1891      Spence,  John,  Timber  Merchant,  Ripon 
1900     Spencer,  Thomas,   Head  Gardener,  Goodrich  Court,  Ross, 

Herefordshire 
1 891      Stewart,  Dr.,  Hexham 

1900  Stewart,  Alexander,  Forester,  Shadwell  Court,  Thetford 
1894     Stokes,  Councillor  Henry,  4  Logan  Terrace,  South  Shields 

1 90 1  Stokes,  Harry,  6  Market  Street,  Manchester 

1893  Storie,  W.,  Forester,  Whitway  House,  Newbury,  Berks. 

1898  Storie,  Wm.,  Head  Forester,  Gulworthy,  Tavistock,  Devon 
1885  *Straker,  J.  H.,  Howden  Dene,  Corbridge 

1890  *'Straker,  J.  C,  The  Leazes,  Hexham 
1900     Straker,  F.,  Angerton,  Morpeth 

1894  Surtees,  R.  G.,  Contractor,  Col  well,  Barrasford 
1894     Swales,  John,  Fowler  Street,  South  Shields 

1900  Swinburne,  Sir  John,  Capheaton  Hall,  Newcastle-on-Tyne 
1898     Swinney,  William,  10  Wentworth  Terrace,  South  Shields 
1893     Symm,  John,  Engineer,   Newton,  Stocksfield 

1887  Taylor,  Thomas,  Chipchase  Castle,  Wark-on-Tyne 

1896  Taylor,  J.,  Head  Forester,  Rainford  Hall,  St.  Helens,  Lanes. 

1898  Taylor,  John,  Westoe,  South  Shields 

1898  Taylor,  John,  Lansdowne  House,  South  Shields 

1 90 1  Taylor,  John,  Supt.  St.  Andrew's  Cemetery,  Newcastle-on- 

Tyne 

1898  Theakston,  Thos.,  J. P.,  Billfield,  Masham,  Yorks 

1896     Thelwell,  Thomas,  Assistant  Forester,  Cholmondeley  Park, 
near  Malpas,  Cheshire 

1899  Thomas,  'J".,  West  Royd,  Formby-on-Sea,  near  Liverpool 
1896     Thompson,  W.,  The  Gardens,  Blenkinsopp,  Haltwhistle 

1 90 1     Thomson,  Robert,  Assistant  Forester,  Ampton  Park,  Bury 

St.  Edmunds 
1892     Thfjrnt(jn,  Councillor,  Thorney  Terrace,  South  Shields 
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1900  Thornton,  George,  Gardener,  Ingleton,  Darlington 
1893     Tomlinson,  Wilson,  Forester,  Clumber,  Worksop,  Notts. 

1901  Tomkinson,  James,  M.P.,  J. P.,  Willington  Hall,  Tarfully, 

Cheshire 

1899  Totty,  Harry,  Forester,  Chase  House,  Tidenham,  Chepstow 
1893  Tristram,  Rev.  Canon,  D.D.,  F.R.S.,  The  College,  Durham 
1 90 1     Tuppeney,  William,  Assistant  Forester,  Seacox  Heath  Lodge, 

Hawkhurst,  Kent 

1900  Turnbull,    Andrew,    Assistant     Forester,     Broome     Park, 

Alnwick 
1895     Turner,  Warner,  Land  Agent,  Welbeck 

1900  Tyzack,  George,  Tyne  Ville,  Haydon  Bridge 

1 90 1  Vayro,  John,  Assistant  Forester,  Healey,  Masham,  Yorkshire 

1893  *Veitch,  Harry  James,  Nurseryman,  Chelsea,  London 
1892     Wakenshaw,  J.  W.,  Runnymede,  Kenton,  Newcastle-on-Tyne 

1890  Walker,  J.  J.,  Timber  Merchant,  Orchard  House,  Hexham 
1897  Walker,  J.  D.,  Solicitor,  21  Pilgrim  Street,  Newcastle 

1 89 1  Wallace,  Henry,  Trench  Hall,  Gateshead 

1892  Walton,  C.  E.,  Accountant,  King  Street,  South  Shields 

1 89 1  Ward,  D.  M.,  84  King  Street,  South  Shields 
1 90 1     Ward,  R.  R.,  Morewell  Farm,  Tavistock 

1892  Wardle,  J.  P.,  Timber  Merchant,  South  Shields 

1900     Watson,  Claude  H.,  Sunnyside,  Wolsington,  Newcastle-on- 
Tyne 

1900  Watson,  John  Graves,  11   Chester  Crescent,  Newcastle-on- 

Tyne 

1895  *  Watson- Armstrong,  W.  A.,  Cragside,  Rothbury 

1896  *Watney,  Daniel,  33  Poultry,  London 

1901  Watney,  Herbert,  ALD.,  Buckhold,  Pangbourne,  Berks 
1883  *Watt,  James,  Little  &  Ballantyne,  Carlisle 

1895  Watt,  J.  W.,  Little  &  Ballantyne,  Carlisle 

1896  Watt,  Alex.,  Land  Agent,  The  Grove,  Ravenglass,  Carnforth 
1899  Watt,  George  Frederick,  6  Knockhall  Grove,  Greenhithe,  Kent 
1899  Watt,  Mrs.  Leah  C,  6  Knockhall  Grove,  Greenhithe,  Kent 

1894  Watters,  John,  Forester,  Ridley  Hall,  Bardon  Mill,  Carlisle 
1 90 1  Wells,  Ed.  S.,  Assistant  Forester,  Flimwell,  near  Hawkhurst, 

Kent 
1 90 1     Wells,  Hugh,  Assistant  Forester,  Flimwell,  near  Hawkhurst, 
Kent 
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1890     Welton,  William,  Land  Agent 

1898  Wheler,  E.  G.,  Swansfield  House,  Alnwick. 

1893  Whitaker,  John,  Forester,  Abbeystead,  Lancaster 
1890     White,  William,  Forester,  Stanwick  Park,  Darlington 

1899  White,  Joseph,   House  and  Land  Agent,  58  King  Street, 

South  Shields 

1900  White,  William,  3  King  James  Street,  Gateshead 

1901  White,  John,  Forester  and  Bailift,  Appleby  Hall,  Doncaster 
1 90 1      Whitmore,  T.  G.,  Timber  Merchant,  Bury  St.  Edmunds 

1895  Whittingham,  W.,  Estate  Office,  Sledmere,  York 

1894  Wilcox,  Albert,  Forester,  Linley,  Brosley,  Salop 

1892  Wilkinson,  W.,  Assistant  Forester 

1 90 1  Willans,  Jas.  H.,  Assistant  Forester,  Staindrop,  Darlington 

1901  VVillcox,  J.  H.,  Haydon  Bridge,  Carlisle 

1886  f Wilson,  Sir  Jacob,  3  St.  James'  Square,  London,  S.W. 

1886  Wilson,  John,  The  Leazes  Park,  Newcastle-on-Tyne 

1894  Wilson,  Henry,  Architect,  Hexham 

1 90 1  Wilson,  John,  Harton,  South  Shields 

1897  Winder,  James,  Gardener,  Howden  Dene,  Corbridge 

1899  Winter,  Thos.  Scott,  Builder  and  Surveyor,  Mile  End  Road, 

South  Shields 

1898  Wiseman,  Edward,  Nurseryman,  Elgin 

1894  *Wood,  A.  F.  N.,  Belswardyne  Hall,  Shrewsbury 

1898  Wood,  George,  Brandon,  Suffolk 

1900  Wood,  John,  Estate  Office,  Brandsby,  Easingwold 

1901  Wood,  Leslie  S.,  F.S.L,  66  Easton  Street,  High  Wycombe 

1893  Young,  T.  J.,  South  Eastern  Agricultural   College,   Wye- 

near  Ashford,  Kent 

1896  Young,  Harry  J.,  32  Esplanade,  Whitley  Bay 
1896     Young,  Dr.,  Whitley  Bay 


185 


Patrons. 

The  Right  Hon.  the  Earl  of  Durham 

The  Right  Hon.  the  Earl  of  Carlisle 

The  Right  Hon.  Lord  Avebury,  High  Elms,  Hayes,  Kent 

Cadwallader  J.  Bates,  Esq.,  Langley  Castle,  Northumberland 

Thomas  Taylor,  Esq.,  Chipchase  Castle,  North  Tyne 

The  Right  Hon.  the  Earl  of  Crewe,  Crewe  Hall,  Crewe,  Cheshire 

The  Right  Hon.  Lord  INIasham,  Swinton,  Masham 

Sir  Jacob  Wilson,  3  St.  James'  Square,  London, [S.W. 

John  Maughan,  Esq.,  F.S.I. ,  Jervaulx,  Middleham 

F.  W.  Beadon,  Esq.,  Longley  Hall,  Huddersfield 

INIr.  Coroner  Graham,  Findon  Cottage,  Sacriston,  Durham 

President. 

Professor  Somerville,  The  Board  of  Agriculture,  Whitehall,  S.^^^ 

Vice=Presidents. 

J.  W.  Robson,  Hexham 

William  Forbes,  Swinton,  Masham 

W.  D.  Cruddas,  Haughton  Castle,  Northumberland 

Henry  Wallace,  Trench  Hall,  Gateshead 

Bernard  Cowan,  F.R.H.S.,  South  Shields 

Joseph  S.  Gray,  York 

George  Marshall,  Godalming,  Surrey 

Professor  Fisher,  Cooper's  Hill 

W.  B.  Havelock,  The  Nurseries,  Brocklesby 

J.  H.  Straker,  Howden  Dene,  Corbridge 

C.  G.  Grey,  Ballycourcy,  Enniscorthy 

A.  T.  Gillanders,  Alnwick  Castle,  Alnwick 

John  Balden,  Hexham 

William  Fell,  Hexham 
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Members  of  Council. 

John  Scott,  Newton,  Stocksfield 

W.  A.  Forster,  Belgrave  Lodge,  Pulford 

Thomas  Roberts,  Swanton  Novers 

George  Gallic,  Sledmere,  York 

George  Cooper,  Gateshead 

George  Clark,  Cockermouth 

Edward  Shipley,  20  North  Road,  Darlington 

W.  A.  Herd,  Nurseryman,  Penrith 

John  R.  Brown,  Oldfield  Nurseries,  Altrincham 

John  Luke,  Greenshaw,  Hexham 

Geo.  Bolam,  Land  Agent,  Berwick 

Wm.  Elder,  Cholniondeley,  near  Malpas 

William  Milne,  Hexham 

Chas.  Hankins,  Wordwell,  Culford,  Bury  St.  Edmunds 

Geo.  Ross,  The  Nurseries,  Hexham 

T.  Bewick,  Strcatlam 

John  Wilson,  Leazes  Park,  Newcastle 

Principal  J.  Smith  Hill,  .Vspatria 

D.  C.  Legard,  Heighington,  Lincoln 

Secretary  and  Treasurer. 

John  Davidson,  Estate  Office,  Haydon  Bridge,  Northumberland 

Assistant  Secretary. 

Edward  Davidson,  Estate  Office,  Haydon  Ikidge,  Northumberland 

Auditors, 

Bernard  Cowan,  Westoe,  South  Shields 
Alderman  Cloiigh,  Gateshead 
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Local  Secretaries. 

W.  B.  Havelock,  Brocklesby,  Lincolnshire 

William  Forbes,  Swinton,  Masham 

Bernard  Cowan,  Westoe,  South  Shields 

William  Fleming,  Tudhoe,  Durham 

James  Barrie,  Torrington,  North  Devon 

Francis  Mitchell,  Woburn,  Bedford 

Edward  Shipley,  20  North  Road,  Darlington 

Joseph  D.  Coxon,  Barrasford 

Frank  Hull,  Lillieshall,  Newport 

W.  A.  Forster,  Belgrave  Lodge,  Pulford 

W.  Tomlinson,  Clumber,  Worksop 

A.  J.  Forrest,  Thorney 

William  Elder,  Cholmondeley,  near  Malpas 

Thomas  Roberts,  Swanton  Novers 

Edward  Davidson,  Estate  Office,  Haydon  Bridge 

Robert  Coupar,  Ashford,  Co.  Galway 

W.  Storie,  Highclere,  Newbury 

John  Mitchell,  Strid  Cottage,  Bolton  Abbey 

Charles  Hankins,  Bury  St.  Edmunds 

John  R.  Brown,  .Altrincham 

D.  A.  Glen,  Bedgebury  Park,  Goudhurst 

A.  T.  Gillanders,  Alnwick  Castle,  Alnwick 

George  Clark,  Dovenby  Hall,  Cockermouth 

Thomas  Lewis,  Arthog,  North  Wales 

Capt.  Davidson,  Harrogate 

D.  C.  Legard,  Lincoln 

Judges. 

Professor  Fisher,  Englefield  Green 
John  Maughan,  F.S.L,  Jervaulx 
Joseph  S.  Gray,  Holgate,  York 

Forestry  Examiners. 

Dr.  Somerville  (since  resigned). 
William  Forbes,  Swinton,  Masham 
W.  B.  Havelock,  Brocklesby 


English  Arboricultural  Society. 


THE    TWENTY-FIRST    SUMMER    MEETING. 

The  Twenty-first  Summer  Meeting  of  the  English  Arboricultural 
Society  was  opened  in  London,  on  Monday  evening,  August  iSth, 
1902,  at  the  Manchester  Hotel,  Aldersgate  Street,  when  the 
members  dined  together,  and  subsequently  held  the  Annual 
General  Meeting. 

Amongst  those  present  were: — Mr.  J.  T.  Atkin,  Mr.  G.  B. 
Atkinson,  Major  F.  W.  Beadon,  Mr.  F.  S.  Beadon,  Sir  Hugh 
Beevor,  Mr.  William  Barron,  Mr.  Arthur  Bown,  Mr.  Hugh  R. 
Brodie,  Mr.  Thos.  Barningham,  Mr.  George  Cooper,  Mr.  L.  T 
Cumberland,  *Mr.  J.  A.  Caldecott,  Mr.  E.  T.  Clark,  Mr.  John 
Davidson,  Mr.  Edward  Davidson,  Captain  Davidson,  *Mr.  T.  E. 
Davidson,  Mr.  W.  Elder,  Mr.  H.  J.  Elwes,  F.R.S.,  Professor  Fisher, 
Mr.  Wm.  Forbes,  Mr.  A.  C  Forbes,  Mr.  A.  J.  Forrest,  *Mr.  W. 
Fell,  Mr.  S.  Finn,  Mr.  John  Graham,  Mr.  A.  T.  Gillanders,  :\Ir.  A. 
Gillies,  *Mr.  W.  Garratt,  Mr.  D.  A.  Glen,  Mr.  Jos.  Glover,  Mr. 
Thos.  Glover,  Mr.  R.  Gray,  Mr.  L.  H.  Gullachsen,  Mr.  L.  W. 
Gullachsen,  Mr.  Thos.  Guthrie,  *Mr.  C.  H.  Greenwood,  Mr.  C. 
Hankins,  Mr.  W.  B.  Havelock,  Principal  J.  Smith  Hill,  Mr.  George 
G.  Laidler,  Mr.  George  Marshall,  Mr.  E.  Mc.A.  Moir,  Mr.  Thos. 
Matheson,  Mr.  Charles  Miles,  Mr.  J.  Milthorpe,  Mr.  S.  I.  Oddie, 
Mr.    George    Pearson,    Mr.    Thos.    Roberts,     Mr.   R.    Robson, 

*  Those  members  having  an  asterisk  against  their  names  did  not  go  to  France. 
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Dr.  Somerville,  Mr.  J.  M.  Smith,  Mr.  S.  Sheriff,  -^Mr.  \V.  Storie,  Mr. 
N.  Temperley,  Mr.  J.  W.  Watt,  Mr.  A.  P.  ^Vatt,  Mr.  John  ^Vilson, 
Mr.  W.  J.  Wood,  Mr.  Leslie  S.  Wood.  Mr.  T.  G.  Whitmore,  Mr. 
Henry  J.  Young. 

The  President,  Professor  Somerville  (Scientific  Adviser  to  the 
Board  of  Agriculture)  took  the  chair  at  the  dinner,  and  proposed 
the  toast  of  His  Majesty  the  King  in  the  following  terms  :  I  have 
the  honour  to  give  you  the  toast  of  His  Majesty  the  King.  I  am 
sure  that  in  common  with  all  classes  of  society  we  are  extremely 
glad  of  his  recovery,  and  trust  that  His  Majesty  may  be  spared 
long  to  reign  over  a  contented  and  prosperous  people. 

The  toast  was  drunk  with  musical  honours. 


THE    ANNUAL    GENERAL    MEETING. 

The  Twenty-first  Annual  General  Meeting  of  the  Society  was 
held  the  same  evening. 

The  Secretary  (Mr.  John  Davidson)  read  the  minutes  of  the 
previous  annual  meeting,  which  were  adopted  on  the  motion  of 
Mr.  Coroner  Graham. 

The  Presidk.nt  :  Is  there  anything  arising  out  of  these  minutes 
the  meeting  would  like  to  discuss  now? 

There  being  no  response. 

The  President  said  :  We  will  go  on  to  the  ne.xt  business,  the 
election   of  new  members. 


New  Members. 

The  Secreiarv  read  the  following  list  of  new  members  approved 
by  the  Council  :  — 

Mr.  George  H.  Ackroyd,  Howick  ;  Mr.  Robert  Affleck,  J. P., 
Gateshead;  Mr.  Roljert  Anderson,  Newl)iny;  Mr.  James  Alexander 
Barrie,  Norlham|)lon  ;  Mr.  'I'hoinas  Siiiiili  IJhics,  South  Sliiekls; 
Mr.  Alfred  S.  Boorman,  CJoudhurst ;  Mr.  R.  Lewis  Castle,  Woburn  ; 
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Messrs.  Caswell  «S:  Bowden,   Ltd.,  Birmingham  ;  Mr.  E.  T.  Clark, 
Snaith  R.S.O.;  Mr.  Thomas  Clarke,  Kirkby  Lonsdale ;  Mr.  Joseph 
Clarke,  Stoney  Stratford;  Mr.  A.  H.  Clough,  Ringwood ;  Col.  H. 
Wade  Dalton,  Finghall  R.S.O. ;  Mr.  Harry  Trelawney  Eve,  Bovey 
Tracey ;    Mr.   R.  C.  Munro  Ferguson,  M.P.,  Novar ;    Mr.  Henry 
Forder,    Ruthin  ;    Mr.    William    Fanshawe    Fox,    Newbury ;    Mr. 
George  R.    Gibson,   Hexham ;    Professor  John    C.   Gifford,   New 
York,  U.S.A.;    Mr.   Reginald   H.    Hooker,   London,  W.C. ;   Mr 
Wm.  Johnson,  Gateshead ;   Mr.  John  Laird,  Bwlch  R.S.O.  ;   Mr, 
John  Henry  Mansfield,  Howick ;   Mr.  George  May,  South  Shields 
Mr.  Angus  McKechnie,  Alnwick;  Professor  Middleton,  Cambridge 
Mr.   F.   W.   Mitchell,  Woburn  ;    Mr.  Charles  Moore,  Goudhurst 
Mr.    Geo.    H.    Moses,    Darlington ;    Mr.    John    Muir,    Ampthill 
Mr.  Hugh  Munro,  Holkham  ;    Mr.  S.  L  Oddie,  Croxley  Green 
Mr.  Henry   Perkins,   Northampton ;    Mr.  John   Edward   Perkins, 
Northampton ;   Mr.  John   Edward  Perkins,   Jun.,   Northampton 
Mr.  Thomas  Pike,  Gateshead;   Mr.  C.  A.  P.  Reed,  Corbridge 
Mr.  A.  B.  Storie,  Bedale  ;  Mr.  Nicholas  Temperley,  J. P.,  Gateshead 
Mr.  J.  H.  Thomas,  Royston  ;  Mr.  John  Thompson,  South  Shields 
Mr.  Francis  James  Thomson,  Brayton  ;    Mr.  John  Tindle,  South 
Shields ;   Mr.  Walter  W.  Tremlett,  Stamford  ;    Mr.  A.  G.  Weigall, 
Northampton  ;    Mr.  Robert  T.  Went,  Cardiff;    Mr.  J.  Whinford, 
London,  W. ;    Mr.  George  E.  Whitcombe,   Woburn  ;   Mr.  James 
Percy   Wilton,    Aberystwyth ;    Mr.   H.    C.   Wood,    Spennymoor ; 
Mr.  Henry  B.  Young,  Lincoln. 

Mr.  Walter  Beeson,  Oxford  ;  Mr.  Cuthbert  Ellison  Carr, 
Newcastle;  Mr.  Frank  Gott,  F.S.I.,  Leeds;  Mr.  Bertram  H. 
Hatcher,  Hertford ;  Mrs.  Sarah  Herd,  Penrith  ;  Mr.  Jas.  Munford, 
London,  W. ;  Mr.  R.  N.  S.  Nelthorpe,  Lincolnshire ;  Mr.  Edward 
Collins  Trundle,  Tavistock ;  Professor  Schlick,  Cooper's  Hill ; 
Mr.  James  Smith,  Corbridge;  Mr.  C  Stirling,  Gargunnock  ; 
Mr.  Ben  Stocks,  Huddersfield ;  Mr.  Edward  Swallow,  Peter- 
borough; Mr.  Ormond  F.  W  ainwright,  Grantham;  Mr.  Wm.  Arthur 
Waring,  Uartford  ;  Lieut.-Col.  Frank  Armstrong  White,  Stamford. 

The  President  :  Those  ladies  and  gentlemen  whose  names  we 
have  just  heard  read,  have  been  passed  by  the  Council,  and  now 
only  await  your  confirmation.  Is  it  your  pleasure  that  their  names 
be  added  to  the  roll  of  the  Society  ? 
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Members  :  Aye,  aye. 

The  President  :  Then  I  have  pleasure  in  declaring  them  duly 
elected. 

The  Secretary  then  read  a  further  list  of  names  for  election  by 
the  general  meeting  : — 

Mr.   James   T.   Atkin,    South    Shields  ;    Mr.    George    Blaxland 
Atkinson,   Newcastle-on-Tyne ;    Mr.   John    Ballantyne,    Rowsley ; 
Mr.    David     H.    Barrie,     Newbury ;     His    Grace    the    Duke    of 
Bedford,  K.G.,  Woburn  Abbey ;    Mr.  George  Bland,  Harrogate  ; 
Mr.  John  Boyd,  Glasgow ;    Messrs.  Caldwell  &:  Sons,  Knutsford ; 
Mr.   Robert   Edward   Cheesman,    Chesterfield  ;    Mr.   John    Clark, 
Woodbridge  ;    The    Hon.  John    Edward   Cross,   Knutsford  ;    Mr. 
John  Crozier,  Aberdeen  ;    Mr.  E.  Dounend,   Selby ;    Mr.  Alex.  C. 
Drummie,  Alnwick;   Mr.  J.  Alfred  Eggar,  Farnham  ;   Mr.  Robert 
H.   Ellison,   Witton    Gilbert ;    Mr.    H.    L.   Fife,    Staindrop  :    Mr. 
Robert    G.    Forbes,    Bakewell ;    Mr.   John    Foster,   Jun.,   Settle  : 
Professor  D.   A.   Gilchrist,   Newcastle-on-Tyne ;   Charles  A.  Gray, 
Baslow  SO.;  Mr.  L.  \V.  Gullachsen,  Newcastle;  Mr.  F.  W.  Hall, 
Alnwick ;     Mr.    John    Clark    Hawkshaw,    Liphook ;    Mr.    Ralph 
T.   Hinckes,  Foxley ;    Mr.  John   Laidlaw,   Bakewell ;    Mr.  G.  G. 
Laidler,   Newcastle-on-Tyne ;    Mr.   William   Lees,  Rowsley ;    Mr. 
Herbert    Lewis,    M.P.,    London,    S.W. ;     Mr.    Thomas    Linskill, 
Harrogate;    Mr.   George   U.    Macdonald,    Kirkcaldy;    Mr.   John 
Macdonald,  Bakewell ;   Mr.  James  Menzies,  Langport ;   Mr.  John 
Methven,  Edinburgh;    Mr.  J.  W.  Miller,  F.S.S.,  London,  S.W.  ; 
Mr.  Alexander  Milne,  Edinburgh ;  Mr.  George  Mowat,  Alnwick  ; 
Mr.  Jas.  Nichol,  Liverpool ;  His  Grace  the  Duke  of  Northumberland, 
K.G.,  Alnwick;    Mr.  Maurice  I'ortal,  Hexham;    Mr.  Hugh  Reid, 
Long  Ashton  ;  Mr.  George  Renton,  F.S.L,  Harrogate;   Mr.  Robt. 
Robson,  Newcastle-on-Tyne ;   Messrs.  Rowland  Bros.,  Bletchley  ; 
Mr.  William  Santer,  Hawkhurst ;   Mr.  John  S.  Scott,  Northcnden  ; 
Mr.  George  Tate,   Loftus ;   Mr.  Walter  Thomson,  Alnwick  ;    Mr. 
Charles  Tomlinson,  Bellingham  ;    Mr.  John  Towner,  Goudhurst ; 
Mr.   James   B.  Tully,  Swinton,   Masham  ;    Mr.   William  Twelves, 
Bakewell;    Mr.  T.  Watson,  Shenley  ;   Mr.  Joseph  Wilson,  Birtley 
R.S.O.  ;   Mr.  W.   !•'.  Winch,  Cranbrook;   Mr.  A.  Ireland  Wright, 
Newcastle-on-Tyne;   Mr.  Ralph  J.  Wylam,  Chester-le-Street ;  Mr. 
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F.  E.  Young,  Market  Weighton ;  Mr.  W.  Cox,  Barnet ;  Mr. 
Alderman  Fortune,  Harrogate;  Mr.  R.  D.  Grinsdale,  C.E.,  Halifax; 
Mr.  John  Imeson,  Swinton  ;  Mr.  Waid  A.  Wood,  Huddersfield; 
Mr.  Fred  Wilkinson,  Dage  Bank;  Mr.  Alderman  Wade,  Halifax. 

The  names  of  the  Duke  of  Bedford  and  the  Duke  of  North- 
umberland and  Mr.  Herbert  Lewis,  M.P.,  were  received  with 
applause ;  and  the  proposition  of  the  President,  that  the  names 
be  added  to  the  roll  of  the  Society,  was  carried  with  acclamation. 

The  Secretary  :  The  total  number  of  members  at  the  beginning 
of  the  year  under  review  was  513.  There  were  nine  resignations 
and  two  deaths,  leaving  502;  and  132  new  members,  being  67 
elected  by  the  Council  and  65  at  this  meeting,  showing  a  tota 
membership  at  present  of  634.  (Cheers.)  We  are  very  sorry  to 
record  the  death  of  Mr.  Cadwallader  J.  Bates,  of  Langley  Castle, 
who  was  a  friend  of  the  Society  from  the  beginning,  and  took  a 
very  active  part  from  the  first,  when  the  numbers  were  very  small. 
He  took  an  interest  in  forestry  to  the  last,  and  I  move  that  we 
send  his  widow  a  resolution  of  condolence ;  and  also  that  a  similar 
resolution  be  sent  to  the  family  of  the  late  Mr.  Henry  Wallace,  of 
Trench  Hall,  who  took  a  very  keen  interest  in  the  Society,  though 
his  numerous  appointments  prevented  him  from  taking  part  in 
many  of  the  meetings.     (Hear,  hear.) 

The  resolutions  of  condolence  were  then  carried,  amid  a 
respectful  silence. 

The  President  :  It  must  be  very  gratifying  to  you,  and  it  is  to 
me,  to  find  the  Society  increasing  at  such  a  rapid  rate.  I  am  not 
wrong  in  saying  that  this  is  the  largest  addition  we  have  ever  had 
at  a  single  meeting.  A  society  is  like  a  snowball,  if  once  you  get 
it  on  the  move  it  increases  at  a  rate  that  nobody  could  have 
thought  of.  The  names  represent  all  classes  who  are  interested 
in  forestry.  My  ear  failed  to  follow  all  the  names  that  were  read 
out,  but  I  noticed  the  names  of  the  Duke  of  Northumberland  and 
the  Duke  of  Bedford,  and  of  many  who  are,  in  their  particular 
lines,  scarcely  less  distinguished  than  those  two  gentlemen.  (Hear, 
hear.)  Then  there  is  a  large  sub-stratum  of  the  practical  foresters, 
and  it  is  that  class  of  men  more  than  any  other  that  the  Society  is 
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especially  calculated  to  benefit.  (  Hear,  hear.)  It  is  with  regret  that 
we  hear  that  any  members  have  resigned,  and  with  still  greater  regret 
that  we  learn  that  death  has  robbed  us  of  two  highly  respected 
members,  vvho  often  spoke  in  high  appreciation  of  the  good  work 
the  Society  is  doing  for  practical  forestry  in  this  country.  (Hear, 
hear.)  I  am  sure  it  is  your  wish  that  their  sorrowing  relations 
should  receive  the  condolence  of  this  meeting.  (Hear,  hear.) 
An  interesting  feature  of  the  names  which  have  been  read  out  to 
us  is  this,  that  a  considerable  number  of  men  who  for  some  reason 
or  other  resigned  in  the  past,  now  find  it  worth  their  while  to  apply 
for  re-admission.  (Cheers.)  I  think  that  is  a  very  healthy  sign 
indeed.  (Hear,  hear.)  Our  roll  stands  at  633  [A  member: 
634].  Well,  at  all  events,  we  are  well  above  630 — (cheers) — and 
therefore  within  reasonable  distance  of  attaining  1,000.  (Loud 
cheers.)  Now  I  have  a  proposal  to  make  with  regard  to  the  French 
tour.  You  all  know  how  much  we  are  indebted  to  Professor 
Fisher  for  the  arrangements  in  connection  with  that  tour.  (Hear, 
hear.)  He  goes  to  France  every  year,  and  comes  in  contact  with 
leading  French  foresters.  When  the  Scottish  Society  went  to 
Germany,  it  v*ras  beholden  to  a  number  of  German  gentlemen  for 
the  arrangements  there,  and  the  Scottish  Society — being  from  the 
far  North,  and  distinguished  by  a  proverbial  caution — (a  laugh)  — 
accepted  the  gift  and  then  returned  thanks.  (Laughter.)  I  think 
this  Society  should  be  a  little  in  advance  of  the  course  taken  by 
the  Scottish  Society,  and  should  express  its  thanks  during  the  visit. 
(Hear,  hear.)  Professor  Fisher  suggests  that  six  of  the  French 
gentlemen  should  be  elected  Honorary  Members  of  the  Society, 
and  the  Council,  having  had  the  proposal  before  them,  unanimously 
recommended  the  election  of  Monsieur  Daubree,  Monsieur  Recope, 
Monsieur  Molleveux,  Monsieur  Peiffer,  Monsieur  Cottignies,  and 
Monsieur  I^afosse  to  the  Honorary  Membership  of  the  English 
Arboricultural  Society.     I  move  accordingly.     (Cheers.) 

Major  Beadon  :  I  have  great  pleasure  in  seconding  the  pro- 
position. I  am  sure  we  shall  all  gladly  endorse  this  recognition  of 
the  trouble  which  has  been  taken  by  the  French  officials  in  the 
interest  of  our  Society.      (Cheers.) 

The  proposition  was  carried  with  acclamation. 
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The  President  :  I  have,  further,  to  move  that  Monsieur 
Daubree  be  elected  an  Honorary  Vice-President  of  the  Enghsh 
Arboricultural  Society.     (Cheers.) 

Mr.  George  Marshall  :  I  second  that  proposition  with  great 
pleasure,  and  I  feel  that  if  this  gentleman  will  accept  the  Honorary 
Vice-Presidency,  he  will  confer  an  honour  on  the  Society.  (Hear, 
hear.) 

This  proposition  was  carried  unanimously. 

The  Secretary  reported  that  the  prize  of  ^lo,  offered  by 
Professor  Somerville  to  the  member  who  secured  the  largest 
number  of  new  members  during  the  year,  had  been  won  by  Mr. 
Gillanders — (hear,  hear) — who  had  secured  20  new  members. 
(Hear,  hear.) 

Mr.  Gillanders  :  I  am  very  proud  to  have  secured  so  many 
new  members,  and  especially  so  to  think  His  Grace  the  Duke  of 
Northumberland  is  among  the  number  as  a  life-member.  (Hear, 
hear.) 

Financial  Statement. 

The  Secretary  read  the  following  Financial  Statement. 
Receipts 

Balance  in  hand  from  last  year's  Account 
Deposit  in  Bank         .  .  .  .  . 

Advertisements  in  Transactions 

Sale  of  Transactions  ----- 

Subscriptions — Life  Members  -       ;^5o     8     o 

Ordinary  Members    -         120     9     o 


£9 

18 

8 

100 

10 

5 

10 

5 

0 

2 

3 

0 

Donation  from  J.  Maughan,  Esq.,  towards  reproduction 
of  Photographs  in  Transactions 


170  17     o 


^295   14     I 
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Payments. 

Expenses  in  connection  with   1901   Annual  General 

Meeting  .  .  .  .  .  ^^3   15 

Use  of  Rooms  for  Council  Meetings  and  Councillors' 
Railway  Fares    - 

Medals  .  .  .  - 

Reporter  and  Expenses 

Forestry  Examination  Expenses,  1902 

Secretary's  Expenses  in  connection  with  Forestry 
Commission 

Printing  of  Transadmis 

Electros 

Printing  and  Stationery 
Postages  and  Telegrams 
Secretary  and  Treasurer's  Salary 
Assistant  Secretary's  Salary    - 


Deposit,  with  Interest,  in  Bank 
Balance  due  to  Treasurer 


- 

- 

17 

12 

9 

- 

- 

3 

6 

0 

- 

- 

6 

0 

0 

- 

- 

9 

2 

0 

ith    Forestry 

- 

- 

3 

0 

0 

£m    0 

0 

15    I 

6 

62 
21 

6 

4 

- 

- 

I 

0 

- 

- 

21 

7 

3 

- 

- 

25 

0 

0 

- 

- 

10 

10 

0 
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15 

0 

106     8 

8 

3     9 

7 

102 

19 

I 

£ 

295 

14 

I 

Mr.  Elvves  :  It  does  not  seem  to  me  a  good  plan  to  treat  the 
life-members'  payments  as  income  of  the  year  in  which  the  payment 
is  made.  That  money  ought,  in  my  judgment,  to  be  set  aside 
and  invested. 

Mr.  Fell  :  I  have  urged  the  same  thing  on  various  occasions. 
There  should  be  some  attempt  to  write  off  the  amounts  in  relation 
to  the  number  of  life  members  at  a  given  period.  If  this  were 
done  I  calculate  we  ought  to  have  about  ^150  clear  under  this 
heading,  so  that  the  figures  which  our  Secretary  has  placed  before 
us  show  that  the  Society  is  in  a  sound  financial  position  ;  slill,  1 
am  glad  the  point  has  been  raised.     (Hear,  hear.) 
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The  PRtsiDENT:  My  own  opinion  is,  that  if  we  can  fairly  depend 
upon  getting  the  same  number  of  life  members  every  year  we  are 
justified  in  spending  the  amount  of  their  composition  fees.  Is  not 
that  so,  Mr.  Elwes? 

Mr.  Elwes  answered  in  the  affirmative,  and  the  matter  was 
then  dropped. 

Presentation  to  Mr.  John  Davidson. 

The  President  :  Last  year  I  had  the  pleasure  to  congratulate 
you,  as  I  have  had  to-night,  on  your  financial  and  numerical 
position.  Last  year,  you  remember,  we  foreshadowed  the  time 
when  we  should  be  meeting  in  1902  to  celebrate  the  coming-of-age 
of  this — I  think  I  may  say,  not  unimportant — Arboricultural 
Society.  W'e  talked  of  various  proposals  by  which  we  should 
celebrate  this  auspicious  occasion,  and  the  result  was  the  excursion 
upon  which  we  are  about  to  start.  Then  it  was  also  brought  to 
our  minds  that  the  gentleman  who  had  so  much  to  do  with  the 
success  of  the  Society — Mr.  John  Davidson — who  has  occupied 
the  position  of  Secretary  ever  since  the  Society  was  inaugurated, 
should  be  specially  recognised  on  this  occasion.  (Hear,  hear.) 
Not  only  did  we  think  we  should  like  to  take  the  opportunity  of 
thanking  Mr.  Davidson  for  his  consistent  efforts  for  the  good  of 
the  Society,  but  also  that  we  should  embrace  the  opportunity  for 
giving  him  something  more  tangible  than  mere  words  by  which  to 
remind  him  as  long  as  he  lives,  and  to  remind  his  successors  in 
the  family  that  he  not  only  filled  the  offices  of  Secretary  and 
Treasurer  for  twenty-one  years,  but  that  at  the  end  of  that  period 
he  stood  higher  in  the  estimation  of  the  members  than  he  had  ever 
done.  (Cheers  )  It  seems  to  me  that  Mr.  Davidson  bears  in  his 
features  the  look  of  the  successful  Secretary  of  an  important 
Society.  Physically,  he  inspires  confidence,  in  fact,  he  reminds 
one  of  the  grand  old  oak  which  is  the  emblem  of  our  Society. 
(Cheers  )  He  has  gained  for  the  members  of  the  Society  facilities 
which  a  man  of  less  determined  aspect  and  character  would 
probably  have  failed  to  secure.  (Hear,  hear.)  The  mere  physical 
exertion  of  reading  those  long  lists  which  have  to  be  put  before 
our  meetings  is  no  small  matter,  but  Mr.   Davidson  sticks  to  his 


198 

work.  I  have  often  wondered  that  he  does  not  hand  over  some  of 
it  to  his  son,  whom  we  are  all  glad  to  see  looking  so  well  after  his 
long  trip  to  the  South.  (Hear,  hear.)  The  Council  had  a  meet- 
ing, and  without  making  any  special  effort  to  secure  support  they 
received  so  large  a  measure  of  success  that  they  are  able  to  offer 
Mr.  Davidson  something  he  can  hand  down  to  posterity.  (Hear, 
hear.)  I  hold  in  my  hand  a  record  of  no  less  than  178  names  of 
those  who  have  come  forward  and  desired  to  be  associated  with 
the  proposal.  (Cheers.)  The  outcome  of  the  movement  is  the 
splendid  silver  tea  and  coffee  service  you  see  before  you.  [The 
service  was  at  this  moment  placed  upon  the  table,  amid  great 
applause.]  The  matter  was  fully  considered  by  the  following 
Presentation  Committee:  Messrs.  Geo.  Marshall,  John  Maughan, 
W.  Fell,  W.  Forbes,  Professor  Fisher,  and  myself  as  chairman; 
and  Mr.  Marshall  was  kind  enough  to  give  us  the  benefit  of  his 
larger  experience  in  the  selection  of  plate.  One  member  in 
particular,  Mr.  William  Forbes,  who  acted  as  Hon.  Secretary  and 
Treasurer  of  the  Committee,  has  been  very  instrumental  in  the 
matter.    (Hear,  hear,)    The  service  bears  the  following  inscription: 

Pre.sented 
By  Mkmeers  of  the  English  Aruokicultural  Society 

TO 

JOHN    DAVn:)SON,    Esq., 

In  grateful  a[)jKeciation  of  his  untiring  /.cal  and  energy 

in  filling  the  office  of  Secretary  and  Treasurer 

since  the  Inauguration  of  the  Society, 

2  £  years  ago. 

August,   1902. 

Those  are  the  sentiments  of  every  one  of  us.  (Cheers.)  Not 
only  are  we  able  to  give  him  that  service  of  plate,  but  also  to 
accom[)any  it  by  a  cheque  for  ^60.  (Loud  cheers.)  I  ask  Mr. 
Davidson  to  be  so  kind  as  to  accept  this  small  memento  of  our 
heartfelt  appreciation  of  his  services.     (Cheers.)     Under  his  kind 


Mr.  JOHN  DAVIDSON,  J. P., 

Secretary  and  Treasurer  of  the  Society  since  its  formation, 
2 1  years  ago. 
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care  the  Society  has  grown  from  a  very  small  sapling  to  a  tree  that 
is  indeed  filling  all  the  land.  (Cheers.)  I  am  aware  how  very 
inadequately  I  have  expressed  your  views — (no,  no) — and  as  \vc 
have  in  the  room  a  member  who  was  present,  if  not  at  the  first, 
at  any  rate,  at  the  second  meeting  of  the  Society,  Mr.  Fell,  of 
Hexham,  I  will  ask  him  to  add  his  tribute  of  thanks  to  Mr. 
Davidson.     (Loud  cheers.) 

The  President  then  handed  the  beautiful  service  of  plate  to 
Mr.  John  Davidson,  amid  enthusiastic  cheers,  on  behalf  of  the 
178  subscribers. 

Mr.  Fell  :  I  feel  I  cannot  supplement  the  President's  remarks 
in  a  way  which  would  improve  upon  them  at  all,  but  I  am  glad  of 
an  opportunity  of  endorsing  them.  Hexham  is  a  very  small  place, 
but  we  are  very  proud  that  it  should  have  been  the  birth-place  of 
the  Society.  (Hear,  hear.)  We  had  great  struggles  at  the  outset, 
but  thanks  to  the  Secretary  and  to  the  excellent  Presidents  we 
have  invariably  had,  we  have  attained  our  present  proud  position. 
(Hear,  hear.)  It  would  be  invidious  to  do  more  than  mention 
one  or  two  of  them — Mr.  Cadwallader  Bates,  Mr.  Maughan, 
of  Jervaulx,  Major  Beadon,  and  last,  but  not  least,  Dr.  Somerville. 
and  his  predecessor  in  the  chair,  Mr.  Coroner  Graham.  ( Hear,  hear. ) 
Mr.  John  Davidson  is,  contrary  to  the  saying,  a  prophet  who  has 
honour  in  his  own  country.  He  is  Parish  Councillor,  District 
Councillor,  and  County  Councillor,  and  has  been  nominated  for 
the  Commission  of  the  Peace  for  the  County.  (Cheers.)  He  is 
esteemed,  not  merely  by  the  Society,  but  by  all  with  whom  he 
comes  in  contact.  (Cheers.)  I  have  known  and  admired  Mr. 
Davidson  for  many  years.  He  has  formed  a  high  conception  of 
life's  duties,  and  he  lives  up  to  it.     (Cheers.) 

Mr.  John  Davidson,  who  was  received  with  remarkable 
enthusiasm,  said :  It  will  be  well-known  to  every  member,  and 
especially  the  earlier  members  of  the  Society,  the  uphill  work 
which  for  many  years  had  to  be  done,  and  I  take  this  opportunity 
of  acknowledging  the  kindness  and  practical  help  which  was  always 
cheerfully  given  by  the  general  body  of  members.  I  am  indebted 
to  the  English  Arboricultural  Society  for  this  handsome  token  of 
your   appreciation,  and  to  arboriculture — the  practical  pursuit  of 
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forestry — for  having  changeri  me  from  a  weakling  into  what  I  am. 
(Cheers.)  The  happiest  days  of  my  Ufe  have  been  spent  in  the 
woods.  (Hear,  hear.)  The  success  of  the  Society  is  the  consum- 
mation of  my  labours,  and  I  trust  I  am  not  wrong  in  thinking  that 
the  English  Arboricultural  Society  is  a  benefit  not  only  to  England, 
but  to  the  United  Kingdom,  and  even  farther  afield.  (Hear,  hear.) 
I  thank  you  very  much.  (Applause.)  I  cannot  even  utter  the 
words  which  I  wish,  of  my  appreciation  of  your  kindness  to  me. 
(Loud  cheers.) 

Mr.  M.ARSH.-\LL :  I  think  it  only  right  to  say  a  few  words  in 
commendation  of  the  part  Mr.  William  Forbes  has  taken  in  getting 
up  this  testimonial.  (Hear,  hear.)  No  man  could  have  done  it 
better.     (Hear,  hear.) 

Mr.  WiLLi.AiM  Forbes  briefly  thanked  the  meeting. 


Election  of  Officers. 

Mr.  Coroner  Graham  :  The  duty  is  incumbent  upon  us  to 
return  thanks  to  the  retiring  President  of  the  Society.  There  have 
been  hard-working  Presidents  and  other  sort  of  Presidents,  and  I 
ask  you  whether  during  the  last  two  years  we  have  not  had  a 
haid-working  President?  (Hear,  hear.)  We  made  an  excellent 
selection  in  Dr.  Somerville,  and  I  am  sure  it  is  a  matter  of  regret 
to  us  that  he  is  now  relinquishing  ofiice.  The  Society  is  stronger 
now  than  ever  it  was.  (Cheers.)  Who  is  to  be  Dr.  Somerville's 
successor?  It  is  a  very  difficult  matter  sometimes  to  get  a  good 
man  to  succeed  a  good  man,  but  we  have  one  this  time,  a  gentleman 
who  came  down  to  the  North  of  England  years  ago  and  helped 
the  Society  in  its  time  of  trouble — Mr.  George  Marshall.  (Cheers.) 
It  was  not  the  only  occasion  on  which  he  has  rendered  great 
service  to  the  Society.  You  know  how  assiduous  he  was  in  regard 
to  the  tour  two  or  three  years  ago  through  AA'indsor  and  the 
Southern  districts.  (Hear,  hear.)  Mr.  George  Marshall  is  a 
worthy  successor  of  Dr.  Somerville.  (Cheers)  All  his  life  he 
has  been  connected  with  landed  interest,  and  he  knows  all  about 
trees.  There  is  not  a  tree  in  the  country,  an  English  tree,  that 
Mr.  Marshall  could  not  tell  you  all  about.    (Cheers.)    Mr.  Marshall, 
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as  most  of  you  are  aware,  was  for  many  years  in  an  extensive 
practice  as  a  land  agent  at  Godalming,  and  I  hope  he  will  not 
think  I  am  saying  anything  too  personal,  when  I  tell  you  that  he 
has  since  succeeded  to  family  property  and  is  now  a  landowner 
himself — (cheers) — and  one  who  takes  a  profound  interest  in 
forestry.  (Cheers.)  We  could  not  have  a  better  President. 
(Hear,  hear).  Though  I  do  not  care  to  say  it  to  his  face,  I  feel 
bound  to  add,  that  in  my  opinion,  a  more  genial  and  pleasant  and 
agreeable  man  could  not  be  found  anywhere.  (Loud  cheers.) 
I  think,  sir,  you  will  be  glad  to  have  a  gentleman  like  Mr.  Marshall 
to  follow  you  in  the  occupation  of  the  Chair,  and  one  whose  high 
abilities  are  sufficiently  demonstrated  by  his  appointment  on  the 
Forestry  Committee,  to  which  the  Society  had  the  honour  to 
send  three  members.     (Cheers  ) 

Mr.  Coroner  Graham  then  formally  moved  the  election  of 
Mr.  Marshall. 

Mr.  W.  B.  Havelock  :  I  feel  great  pleasure  in  seconding  the 
proposition.  Mr.  Marshall  will  fill  the  Chair  as  well  as  any  myn, 
and  better  than  most,  perhaps.  As  witness  before  the  Forestry 
Committee  I  can  testify  to  the  valuable  questions  put  by  Mr. 
Marshall.     (Cheers.) 

The  proposition  was  carried  with  acclamation,  and  Dr.  Somerville 
vacated  the  Chair,  offering  at  the  same  time  a  hearty  greeting  to 
the  President-Elect. 

Mr.  Marshall  (who  was  cordially  welcomed  on  taking  the 
Chair)  said:  This  is  one  of  the  proudest  moments  of  my  life.  I 
feel  very  deeply  the  honour  you  have  done  me  in  appointing  me 
your  President.  (Hear,  hear.)  I  yield  to  none  in  the  interest  I 
take  in  arboriculture,  but  I  feel  the  difficulty  of  following  a  man 
like  Dr.  Somerville.  Mr.  Coroner  Graham  has  made  many 
promises  in  my  name.  I  only  hope  I  shall  be  able  to  fulfil  them. 
(Hear,  hear,  and  laughter. ) 

Mr.  Coroner  Graham  :  Oh,  yes,  you  are  all  right.  (Cheers  and 
laughter.) 
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Mr.  J.  Smith  Hill  (Principal  of  the  Aspatria  College  of 
Agriculture)  proposed  a  vote  of  thanks  to  the  retiring  President. 
This  was  carried  with  acclamation. 

Dr.  SoMERViLLE :  I  am  glad  to  think  that  the  Society  has 
flourished  during  my  years  of  office.  I  am  conscious  of  how  little 
the  Society  owes  to  me,  and  I  am  sure  that  my  successor  will,  at 
the  end  of  his  period  of  office,  which  I  trust  will  be  a  long  one,  be 
able  to  point  to  an  even  greater  accession  of  members.      (Cheers). 

The  retiring  Vice-Presidents,  ]\Ir.  J.  W.  Robson,  Hexham,  and 
Mr.  Wm.  Forbes,  INIasham,  were  re-elected. 

The  retiring  members  of  Council,  Messrs.  J.  Scott,  W.  A.  Forster, 
Thos.  Roberts,  Geo.  Gallie,  and  Geo.  Cooper,  were  also  re-elected. 

The  remaining  officers,  including  Secretary  and  Treasurer, 
Assistant  Secretary,  Auditors,  Local  Secretaries,  Judges  of  Essays, 
and  Forestry  Examiners,  were  all  re-elected. 


Judges'  Report  on  the  Essays. 

The  Secretary  read  the  Judges'  report  on  the  Essays  sent  in 
for  conipetilion,  and  the  following  awards  were  confirmed  : — 

On    "The    Arboricultural    Management    of    Public    and     Private 
Parks." 

Hy  Mr.  John  Wilson,  Leazes  Park,  Newcastle. — .Silver  Medal, 
liy  Mr.  I).  A.  Glen,  Bedgebury,  Goudhurst. — Bronze  Medal. 

On  "The  Natural  Regeneration  of  Oak  and  Beech  Woods." 

liy  Mr.  Leslies.  Wood,  F..S.I.,  Ili.^li  Wycombe.  — .Silver  Medal. 

On    "The    Arrangement   of  Estate   Sawmills  and   AN'ood-working 
Machinery  for  Estate  purposes." 

l!y  Mr.  J.  I'lUcic,  Ilij^Ii  Lcgti.  Kiuiisfonl.-  Silver  Medal. 
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On  "The  Reclaiming,  Draining,  and  Planting  of  Bog  Land,  and 
the  most  suitable  variety  of  Tree  to  plant." 

By  Mr.  Thos.  Conway,  tligh  Legh,  Knutsford. — Bronze  Medal. 

Mr.  A.  C.  FoRBKS,  of  Longleat,  Warminster,  was  declared,  amid 
enthusiasm,  the  winner  of  the  Special  Prize  of  ;^io  offered  by 
Mr.  H.  J.  Elwes,  F.R.S.,  of  Colesborne,  Cheltenham,  for  the 
best  Essay  on 

"  The  Regeneration  and  Formation  of  Woods  from  Seed  Naturally 
or  Artificially  sown." 

Mr.  Elwes  said  he  would  be  pleased  to  give  a  prize,  to  be 
competed  for  during  the  ensuing  twelve  months,  for  the  best 
Photograph  of  Trees — good  sound  timber  in  the  woods,  and  also 
isolated  trunks — not  the  decayed  old  stuff  that  the  average  artist 
revelled  in.     (Hear,  hear.) 

Dr.  SoMERViLLE  moved,  and  Mr.  Gillanders  seconded,  a  vote 
of  thanks  to  Mr.  Elwes.     This  was  carried  with  applause. 


Forestry  Examination. 

Mr.  W.  Forbes  gave  the  report  of  the  Forestry  Examination 
held  at  Brocklesby  Park  on  the  14th  and  15th  July,  1902.  Only 
one  candidate  had  presented  himself  for  examination,  viz  :  Mr. 
James  Borthwick  Tully.  The  marks  gained  in  all  the  subjects 
entitled  him  to  a  first  class  certificate.     The  report  was  accepted. 


Subjects  for  Essays. 

The  question  of  the  Subjects  for  the  ensuing  year's  Essay 
Competitions  was  left  to  the  Council,  with  a  recommendation  by 
Mr.  Gillanders  that  the  syllabus  of  subjects  should  be  circulated 
as  soon  as  possible,  in  order  to  give  foresters  an  opportunity  of 
grappling  with  them  during  the  quiet  months  of  the  year. 
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Next  Year's  Meeting. 

The  question  of  the  place  of  the  next  Annual  Meeting  was 
raised.  In  a  general  conversation  on  the  subject,  Longleat, 
Savernake  and  Highclere  were  mentioned  as  a  suitable  group  of 
places  to  visit :  Devonshire  ;  Deeside,  Aberdeen  ;  and  Brocklesby 
Park  were  the  other  places  mentioned ;  and  the  matter  was  then 
left  to  the  Council  to  settle. 

The  meeting  terminated  at  half-past  eleven  o'clock. 
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EXCURSION     TO     FRANCE. 
By  W.  R.  Fisher,  Cooper's  Hill. 

The  following  account  of  our  recent  excursion  to  some  French 
State  Forests,  is  compiled  chiefly  from  notes  taken  by  Mr.  J.  Smith 
Hill,  but  the  following  members  have  also  kindly  contributed  : — 
Sir  Hugh  Beevor,  Messrs.  Gilianders,  Glen,  Hankins,  Moir, 
and  T.  Roberts.  Mr.  A.  C.  Forbes  has  written  a  paper  on 
French  and  English  Forestry,  which  is  printed  separately.  The 
accompanying  illustrations  are  from  photographs  by  the  gentlemen 
whose  names  are  attached  to  the  plates.  As  a  fairly  full  statistical 
account  of  the  forests  we  visited  was  given  in  last  year's  Proceedings, 
only  necessary  supplementary  data  are  supplied  here,  but  M.  Peififer, 
the  Inspector  in  charge  of  the  Forest  of  Compiegne,  has  kindly 
sent  a  statement  of  the  receipts  and  expenditure  in  that  forest  for 
1900,  which  was  not  available  last  year,  and  is  therefore  given  in 
an  appendix. 

Arriving  at  Boulogne  about  i  p.m.,  on  Tuesday,  August  19th, 
we  took  train  for  Compiegne.  On  the  way  to  Amiens,  Scotch  and 
Maritime  pines  were  observed  on  the  sand  dunes.  Finns  Pinaster, 
however,  suffers  from  frost  on  the  north  coast  of  France,  and  is 
now  no  longer  planted  there.  There  were  also,  along  the  valley 
of  the  River  Somme,  considerable  stretches  of  reedy  peat, 
similar  to  that  in  Norfolk,  and  plenty  of  pollard  willows. 
Good  oak  and  poplars  were  seen  at  Hargicourt,  the  first  trees 
of  any  size  observed  since  leaving  England.  Poplars  with 
alder  undergrowth  are  extensively  planted  on  wet  land  in 
the  north  of  France.  The  chief  species  of  poplars  grown  are 
Popuius  nigra  and  P.  alba,  P.  canescens  (the  grey  poplar),  also 
P.  catiadensis.  There  appear  to  be  also  some  hybrids,  termed 
peuplier  batarde  and  peuplier  de  Picardie  (the  Picard).  The 
wood  of  the  latter  is  said  to  be  worth  twice  as  much  as  that 
of  the  black  poplar.  These  poplars  attain  large  dimensions, 
especially  the  Picard  and  the  white  poplar  or  Abele.  As  there 
is  an  import  duty  on  wood,  and  no  large  conifers  are  grown 
here,  although  there  are  considerable  imports  of  white  and 
red  deal  from  Scandinavia  and  Finland,  poplar  wood  is  used  for 
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scantlings  in  house  building  and  for  packing  cases,  palings, 
for  the  bottoms  and  sides  of  carts,  and  in  long  planks  for  sliding 
cargo  down  on  board  ships.  The  Picard,  which  springs  up 
naturally  from  seed  and  suckers,  in  this  part  of  France,  has  a 
sinuous  stem,  differing  from  the  strait  cylindrical  stem  of  the  other 
species.  Fig.  i  (photographed  by  Mr.  Hill)  represents  the  bole  of 
a  Picard  felled  in  ihc  forest  of  Raismes.  Its  dimensions  were 
49  feet,  with  29  inches  quarter-girth  at  centre,  at  35  feet, 
18^  inches  cjuarter-girth,  yielding  369  cubic  feet.  It  was  sold 
standing  for  ;£i(>,  and  re -sold  as  it  lay  for  ^21.  The  Pyramidal 
poplar  is  also  largely  grown  as  a  roadside  tree,  but  is  hardly  of 
any  value  for  timber. 

At  the  Bouillancourt  railway  station  were  a  few  Scotch  pines 
and  robinias,  and  further  on  a  few  sycamores,  all  trained  and 
pruned  in  a  fan  shaped  espalier  fashion,  which  had  a  very  formal 
appearance,  but  gave  shade  with  not  excessive  drip.  The  French 
telegraph  poles  are  made  of  rough  local  timber,  each  being 
propped  with  another  rough  post.  We  reached  Compie'gne  at 
about  8  p.m.,  where  we  were  very  kindly  met  by  M.  Peiffer  and 
the  other  local  forest  ofificers,  and  proceeded  to  the  Hotel  de  la 
Cloche  and  other  lodgings  in  the  town,  where  we  dined  and  slept. 


^\■EDNESDAY,  August  2oth. 
Timhci'-Yard of  M.  Ca7'pC7itie7%  at  Villers  Cotter cts. 

On  Wednesday,  August  20th,  the  party  went  by  train  to  Villers 
Cotterets,  the  birth-place  of  Alexander  Dumas,  of  whom  there  is  a 
fine  bronze  statue  near  the  railway  station.  The  timber-yard  of 
M.  Carpentier  was  first  inspected.  We  saw  "galoches"  or  clogs 
cut  out  by  vertical  spindle  machinery  and  finished  by  hand,  at  the 
rate  of  400,000  pairs  per  annum.  The  wood  was  green  beech  or 
hornbeam,  the  clogs  being  kiln-dried  in  winter,  but  air-dried  in 
summer.  The  labour  is  done  by  piece-work,  chiefly  by  boys,  who 
earn  about  2  fr.  j)er  diem  ;  the  wages  of  the  men  being  about  4  fr. 
The  labour  costs  about  id.  and  the  wood  2jd.  a  pair.  These 
''galoche"  soles  are  afterwards  fitted  with  neat  ujjpcr  leathers,  and 
form  a   high-class  wooden  shoe.      The  "sabot,"   which  is  largely 
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worn  by  the  working  classes  in  France  and  Belgium,  is  made 
entirely  of  beech,  hornbeam,  or  birch  wood.  This  is  often  done 
in  the  forest,  as  chair  legs  are  made  in  the  Chiltern  Hills.  The 
annexed  plate.  Fig.  2  (by  a  Cooper's  Hill  student),  representing  a 
"sabot  chantier"  in  a  French  beech  forest. 

Saw?iiills. 

All  the  machines  in  the  yard,  including  those  of  the  clog  factory, 
are  driven  by  a  300  nominal  H.P.  engine  (200  effective  H.P.),  the 
boiler  being  automatically  fed  by  sawdust,  the  only  fuel  used. 
There  is  no  waste  in  M.  Carpentier's  yard,  all  side  pieces  and  ends 
are  sold  for  fuel,  chiefly  to  bakers.  Some  of  the  saws  are  driven 
directly  by  steam  power,  others  by  electric  motors,  the  power 
coming  from  the  one  steam  engine.  The  boiler  was  tubular,  there 
being  140  tubes.  A  large  number  of  vertical  band-saws  were  in 
use,  cutting  beech  planks  down  to  one  line  in  thickness,  for  the 
backs  of  furniture,  pianos,  etc.  Much  economy  of  wood  thus 
results,  for  a  band-saw  gives  a  kerf  less  than  half  that  from  a 
circular  saw.  Beech  is  sawn  during  summer,  oak — which  was 
coming  into  the  yard  in  butts — is  sawn  during  winter,  and  horn- 
beam in  spring.  One  of  these  oak  butts  lying  at  the  Villers 
Cotterets  railway  station  was  63  feet  long,  with  a  mean  quarter-girth 
of  20  inches.  It  contained  175  cubic  feet,  and  was  worth  ;^47, 
or  5s.  4d.  a  cubic  foot,  as  it  lay.  Mr.  Roberts  suggests  that  such 
splendid  beech  and  oak  butts  could  not  be  found  at  any  English 
sawmill.  The  oak  butts  all  had  their  bark  on,  as  in  France  oak 
bark  is  utilized  chiefly  from  coppice  wood,  which  is  richer  in  tannin 
than  that  on  wood  from  high  forests.  The  bark  also  protects 
the  oak  butts  from  cracking  during  the  hot  French  summer. 
The  sawn  planks  are  stacked  vertically  for  four  or  five 
days  and  then  horizontally,  this  is  said  to  prevent  discoloration, 
where  the  horizontal  planks  rest  on  the  small  transverse  pieces  of 
wood,  placed  so  as  to  admit  air  between  them.  The  yard,  part  of 
which  is  represented  in  Fig.  3  (by  Mr.  W.  Forbes),  is  very  spacious 
and  contained  420,000  cubic  feet  of  wood,  including  huge  stacks  of 
oak  coffin-wood  for  Paris.  Much  beech  and  hornbeam  wood  is  sent 
from  Villers  Cotterets  to  London  for  furniture  making,  the  freight 
costing  about  3d.  a  cubic  foot. 
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Timber-Yard  of  the  Chemin  de  Fer  dii  Nord, 
at  Villers  Cottercts. 

The  party  then  passed  to  the  timber-yard  of  the  Chemin 
de  Fer  du  Nord,  where  thousands  of  oak  and  beech  sleepers 
(8|  ft.  X  5  in.  X  lo  in.)  were  stacked,  both  kinds  being  creosoted, 
each  sleeper  containing  about  3  cubic  feet,  being  purchased  at 
6  fr.  (5/-) ;  a  lot  of  sapwood  being  present  on  oak  sleepers.  Beech 
absorbs  more  than  twice  as  much  creosote  oil  as  oak,  and  the  life 
of  creosoted  beech  sleepers  is  estimated  to  be  30  years.  They 
are  creosoted  in  lots  of  120,  and  are  placed  in  the  tank  on  three 
trolleys.  The  creosoting  tank  was  2  m.  (6  ft.  6  in.)  in  diameter 
and  8  ni.  (26  ft.)  in  length. 

Mr.  Gillanders  considers  the  creosoting  plant  very  eft'ective. 
The  vacuum  pump  is  kept  working  after  guage  has  registered 
75  m.m.,  corresponding  to  about  17"  mercury  in  England.  The 
creosote  is  boiled  by  a  spiral  pipe  in  the  store  tank,  which  is 
charged  with  steam.  There  is  also  spiral  piping  in  the  boiler,  one 
object  of  this  being  to  dissolve  the  naphthaline  in  the  oil,  and  to 
expedite  the  work.  In  Britain,  the  vacuum  is  not  so  high,  and 
Scotch  oil  is  thin  and  does  not  require  boiling,  so  that  when  this 
oil  is  used,  a  vacuum  of  12"  to  13",  with  a  subsequent  pre.ssure  of 
90  to  100  lbs.  per  sq.  inch,  suilices.  This,  when  the  timber  is 
dry,  takes  about  three  hours,  the  French  system  twelve  hours. 
Fig.  4  (by  Mr.  E.  Davidson)  represents  the  creosoting  cylinder. 

An  interesting  pile  was  that  of  the  Maritime  pine  sleepers 
from  the  Landes,  which  were  being  experimented  with.  As 
their  cost  was  only  3  fr.  (2/6)  the  sleeper,  they  may  prove  cheap, 
if  durable.  The  machine  for  shaping  the  sleepers  to  receive  the 
rail-plates,  and  for  boring  of  the  holes  for  the  rivets  at  the  same 
time,  was  observed  with  interest.  S-shaped  clamps  5  inches  long 
by  2-inch  deep  are  flriven  into  the  ends  of  the  sleepers  to  prevent 
splitting,  and  flat  to|)pe>l  nails,  with  the  year  moulded  on  them,  are 
driven  into  the  sleepers  to  perpetuate  their  date. 

Besides  the  clog  factory,  there  are  in  Villers  Cotterets  several 
other  factories  of  measures  and  sieve-frames,  children's  toys,  etc., 
all  made  of  beech-wood,  but  these  we  had  not  sufficient  time  to  visit, 
and  the  members  adjourned  to  lunch  at  the  Hotel  du  Dauphin. 
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Here  we  met  M.  Cottignies,  the  Inspector  of  the  Foret  de  Retz, 
and  his  assistant,  M,  Pintiau,  M.  Parde,  an  Assistant-Inspector  from 
Senlis,  who  is  much  interested  in  exotic  forest  species,  and  also 
M.  Se'zille,  the  manager  of  M.  Carpentier's  works.  The  managers 
of  the  works  of  the  Chemin  de  Fer  du  Nord  were  invited  to  join 
us  at  lunch,  and  so  was  the  Mayor  of  Compie'gne,  but  they  were 
unable  to  be  present.  Speeches  were  made  by  Mr.  Marshall,  who 
proposed  the  health  of  the  President  of  the  French  Republic, 
and  of  the  French  Forest  officials,  which  was  replied  to  by 
M.  Carpentier's  manager,  who  proposed  the  health  of  our  King, 
and  by  M.  Cottignies. 

Our  President  took  this  opportunity  of  thanking  the  directors  of 
the  works  we  had  visited,  for  their  kindness  to  our  Society,  and  the 
French  foresters  for  their  kind  reception. 

Foret  de  Retz. 

We  then  proceeded  to  visit  the  Foret  de  Retz,  32,550  acres  in 
area,  and  divided  into  fifteen  Working  Sections  of  various  sizes. 
The  first  wood  we  saw  was  a  young  wood,  with  an  excellent  crop 
of  timber,  60  years  old,  consisting  chiefly  of  oak,  beech,  and  horn- 
beam, but  mixed  with  planted  lime,  spruce,  and  silver  fir.  Numerous 
lime  and  other  natural  seedlings  were  springing  up  under  the 
shade  of  the  older  trees.  The  number  of  trees,  their  height,  and 
closeness  at  once  riveted  the  attention  and  interest  of  the  company. 
The  number  of  cubic  feet  per  acre  we  did  not  ascertain,  as  only 
the  mature  timber  is  measured  ;  they  do  not  calculate  the  volume 
of  the  young  woods.  A  fine  s[)ruce  on  the  border  of  the  wood, 
6  feet  6  inches  in  girth  at  5  feet  high,  or  19  inches  quarter-girth,  and 
more  than  60  feet  high,  was  much  admired.  The  oaks  are  planted, 
the  beech  and  hornbeam  grow  by  natural  regeneration.  They 
try  to  keep  the  oak  above  the  other  trees,  the  distribution  aimed 
at  being  one-third  of  oak  to  two-thirds  of  beech  and  hornbeam. 
A  fine  oak.  Fig.  5  (from  a  photo  by  Mr.  A.  C.  Forbes),  was 
measured,  which  gave  32^  inches  quarter  girth  over  the  bark,  and  was 
estimated  to  be  80  feet  high  to  the  branches.  This  was  surpassed 
by  what  was  claimed  to  be  the  finest  beech  in  Europe,  Fig.  6  (by 
Mr.  A.  C.  Forbes).  Its  total  height  was  given  as  45  m.,  or  147  feet, 
and  it  rose  28  m.  (91  feet)  before  the  first  branch  was  rcacheil.     It 
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girthed  13  feet  2  inches,  or  39^  inches  quarter-girth.  Taking  for 
measurement  (English  measures)  90  ft.  x  30  in.,  it  yielded 
560  cubic  feet  to  the  first  branch,  and  with  the  top  branches  was 
fully  700  cubic  feet  contents.  Unfortunately  when  left  isolated, 
about  50  years  ago,  by  the  felling  of  its  neighbours,  it  got  scorched 
by  the  sun,  so  that  the  lower  part  of  the  bole  is  unsound.  It  now 
towers  above  a  50-year-old  beech  pole-wood. 

A  few  ash  trees  drew  the  information  that  in  France  ash  is  grown 
chiefly  as  standards  over  coppice;  in  the  Foret  de  Retz  it  occasion- 
ally springs  up  naturally,  not  being  usually  planted,  as  it  cannot 
compete  with  beech  and  oak  in  height  growth.  In  a  good  example 
of  a  40-year-old  wood,  it  was  noticed  that,  on  the  19th  May, 
frost  had  damaged  the  beech,  and  this  had  been  followed  by  an 
attack  of  the  beetle  Orchestcs  fngi.  Mr.  Gillanders  states  that 
frost  frizzles  the  entire  leaf,  while  the  Orchestes'  larvce  mine 
between  the  upper  and  lower  surfaces  of  the  leaf,  of  which  they 
eat  only  half,  the  remainder  being  green  and  stiff,  while  the  pupal 
cocoons  may  be  seen  between  the  leaf-surfaces. 

We  then  saw  a  seeding  felling  made  in  1898,  since  which  there 
has  been  very  little  beech  mast ;  about  one-third  of  the  stack  had 
been  felled,  the  remainder  being  left  as  mother  trees.  Fig.  9  (by 
Mr.  Hill)  represents  the  mature  wood,  about  150  years  olil.  Fig. 
7  (by  a  Cooper's  Hill  student)  the  seeding  felling ;  and  Fig.  8  (by 
Mr.  W.  Forbes)  a  secondary  felling  area  covered  with  young  beech 
and  hornbeam. 

As  there  had  been  little  beech-mast  of  late,  the  crop  of  seedlings 
was  poor,  and  brambles  had  sprung  up  where  light  had  been 
admitted  by  windfalls  ;  but  one  good  seed  year  will  set  matters 
right,  as  we  saw  in  continuing  our  walk  through  the  earlier  felling 
areas.  Several  secondary  fellings  are  made,  their  occurrence 
depending  on  the  demands  of  the  young  crop  for  light.  The  volume 
of  timber  to  be  felled  annually  throughout  the  forest  is  calculated 
every  fifteen  years,  by  measuring  all  mature  woods  ;  but  as  no 
account  is  taken  of  the  annual  increment,  it  frecpiently  happens 
that  too  little  timber  is  felled,  and  that  there  is  delay  in  carrying 
out  secondary  and  final  fellings,  and  the  shade  is  prejudicial, 
especially  to  oak  plants,  so  that  here  natural  regeneration  of  this 
species  is  difficult,  though  easily  obtained  in  other  French  forests. 

After  the  final  felling,  the  young  crop  is  very  dense,  and  chiefly 
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composed  of  beech  and  hornbeam.  It  is  then  cleared  of  all 
sallows,  birches,  etc.,  and  the  young  oaks  freed  from  overshading 
beech  and  hornbeam,  and  all  vacant  places  planted  up  with 
5-year-old  oaks,  which  are  sometimes  planted  at  the  time  of  the 
secondary  fellings.  About  800  oaks  per  acre  are  used,  the  cost  of 
planting  being  ^2  per  1,000,  and  the  oaks  being  also  worth  ^2 
per  1,000.  These  oaks  are  constantly  kept  free  from  all  aggressive 
growth  of  other  species  by  the  forest  guards,  who  get  an  allowance 
of  one  franc  a  day  for  this  work,  which  they  do  with  great  care 
and  success.  Fig.  10  (by  Mr.  W.  Forbes)  shows  M.  Pintiau 
standing  by  one  of  these  planted  oaks. 

After  the  cleanings,  which  continue  till  the  wood  is  twenty  to 
thirty  years  old,  thinnings  recur  every  ten  years,  all  suppressed 
and  badly-shaped  trees  being  removed,  except  when  suppressed 
beech  may  be  left  to  shade  the  ground  under  an  oak.  The  latter  are 
continually  set  free  from  all  aggressive  growth  of  the  other  species. 
Most  of  the  wood  from  the  younger  thinnings,  yielding  about  250 
cubic  feet  per  acre,  worth  ^i  los.,  is  made  into  charcoal.  We 
saw  a  wood,  sixty  years  old,  which  had  just  been  thinned,  the  yield 
being  840  cubic  feet  per  acre,  sold  for  p/^4,  there  being  no  regular 
sale  for  faggots.  The  last  of  these  thinnings,  when  the  wood  is  about 
130  years  old,  forms  the  preparatory  felling,  and,  as  Mr.  Roberts 
observes,  accustoms  the  future  mother  trees  to  wind-pressure,  and 
allows  the  crowns  to  form  stronger  buds,  tending  to  make  them 
seed  more  freely. 

The  present  plan  of  protecting  the  oaks  from  aggressive  growth 
dates  from  about  thirty-five  years  back,  before  which  time  they  were 
left  to  fight  it  out  until  the  crop  was  about  twenty-five  years  oldi 
when  the  first  thinnings  commenced,  and  most  of  the  sapling  oaks 
had  been  killed  out  by  the  beech.  Hence  oak  is  much  more 
abundant  in  the  younger  than  in  the  older  woods. 

A  fine  example  of  an  old  oak  wood,  about  150  years  old,  with 
beech  undergrowth,  is  represented  in  Fig.  11  (by  Mr.  A.  C.  Forbes). 
This  was  estimated  to  contain  8,000  cubic  feet  of  timber,  when  it 
is  regenerated  all  the  beech  will  be  cut  out  by  the  roots  and  a  crop 
of  oak  seedlings  obtained. 

Fig.  12  (by  Mr.  W.  Forbes)  shows  a  few  mother  trees  waiting 
for  a  final  felling,  with  a  mass  of  young  sapling  growth,  chiefly 
resulting  from  natural  regeneration,  in  the  background. 


212 

Near  the  guard's  house,  named  "Maison  neuve,"  with  2^  acres 
of  garden,  orchard,  and  pasture,  for  each  guard  is  allowed  to  keep 
one  or  two  cows,  which  graze  along  the  rides,  was  a  nursery,  with 
little  in  it  but  oaks,  which  are  transplanted  when  one  year  old,  and 
remain  at  distances  of  about  one  foot  apart  for  four  years,  being 
planted  out  when  six  or  seven  feet  tall.  They  seemed  to  be  poorly 
rooted  and  straggly  plants,  but  the  plantations  were  carefully 
carried  out  in  pits,  18  in.  x  18  in.  x  18  in.,  and  succeeded  admirably, 
owing  to  the  subsequent  care  bestowed  on  them  by  the  forest 
guards. 

A  very  fine  beech  and  oak  wood  was  then  seen  near  an  old 
cemetery,  the  latter  now  stocked  with  spruce.  The  wood  had  been 
planted  ihirty-five  years,  and  the  oak  poles  looked  remarkably  fine, 
there  being  not  a  particle  of  grass,  but  the  ground  was  covered  with 
humus,  which  keep  the  surface  moist  throughout  the  hot  French 
summer.  One  of  these  oaks  measured  8^  inches  quarter-girth, 
and  was  about  45  feet  in  height.  The  last  wood  visited  in  the 
forest  of  Retz  was  a  fine  seeding  felling,  with  many  oak  standards, 
and  in  it  numbers  of  young  oaks  were  coming  up  from  natural 
regeneration.  One  oak  measured  27^  inches  quarter-girth,  and 
a  hornbeam  was  45  feet  to  the  first  branch.  Mr.  Roberts,  and 
others,  who  made  careful  estimates  of  the  average  height  of  the 
mature  trees,  put  it  at  80  feet,  and  stated  that  scores  of  trees  were 
80  feet  in  height  to  first  branch.  As  Mr.  Hankins  remarks, 
immensity  and  density  are  the  characteristics  of  these  fine  forests, 
and  one  is  impressed  with  the  enormous  volume  of  the  crop,  the 
perfect  symmetry  of  the  trees,  and  the  wonderful  e.xtent  of  wooded 
country.  The  cheap  management  is  due  to  the  fact  that  fellings 
and  thinnings  are  done  by  the  merchants. 

Mr.  Glen  considers  that  beech  grows  better  in  extensive  woods 
than  in  clumps,  as  in  England,  and  there  can  be  no  doubt  that 
the  equable  temperature  and  moist  air  thus  produced,  are  highly 
favourable  to  the  species. 

We  drove  back  to  Villers  Cotterets  on  a  paved  road,  bordered 
on  either  side  by  dense  woods,  as  shewn  in  I'ig.  13  (by  Mr.  W- 
Forbes). 

Nothing  could  exceed  the  kindness  of  M.M.  Cottignies  and 
Pintiau,  who  evidently  loved  their  forest,  and  were  very  pleased 
with  our  appreciation  of  its  beauties. 
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THURSDAY,  August  zist. 
Foret  de  Compiegne, 

The  next  day,  the  21st  of  August,  was  devoted  to  the  Forest  of 
Compiegne,  36,072  acres.  M.  Peiffer,  the  inspector  in  charge,  and 
M.M.  de  Coutelenc  and  Granger  his  assistants,  accompanied  us  and 
kindly  explained  every  detail  in  the  management.  This  forest 
consists  of  High  Forest  of  oak,  beech,  and  hornbeam,  with  a  few 
Scotch  pines,  forty  to  sixty  years  old.  It  has  been  for  centuries — 
and  up  to  1870 — the  hunting  and  shooting  ground  of  the  rulers 
of  France,  and  still  contains  a  large  stock  of  red  deer,  rabbits,  and 
other  game,  woodcock  being  said  to  be  plentiful.  It  is  greatly 
intersected  by  roads  and  rides  for  the  convenience  of  hunting,  and 
some  of  the  rides  are  used  for  training  race-horses.  Only  a  small 
area  is  reserved  fur  the  shooting  of  the  President  of  the  Republic, 
the  rest  of  the  hunting  and  shooting  being  leased  for  ^3,880  a 
ye-'r.  Hunting  and  shooting  is  also  leased  in  the  Forebt  of  Retz 
for  ;^3,  no  a  year,  hut  in  that  forest  rabbits  are  kept  down,  and 
the  deer  feed  chiefly  on  the  neighbouring  properties,  owing  to  the 
shape  of  the  forest,  which  is  not  so  compact  as  that  of  Compie'gne, 
so  that  damage  by  game  was  not  noticeable  there.  In  the  Forest 
of  Compie'gne  it  has  been  considerable,  but  recently  the  shooting 
and  hunting  tenants  have  had  to  pay  for  wire  fences,  eight  feet 
high  against  deer,  and  four  feet  against  rabbits,  in  all  the  repro- 
duction areas.  In  these  also  the  guards  are  allowed  to  ferret  and 
shoot  all  the  rabbits  which  escape  the  sportsmen. 

The  red  deer  are  kept  down  to  75  stags  and  230  hinds  by  the 
following  precautions.  Every  year  the  deer  are  counted  by  the 
guards,  and  on  a  fixed  day  about  200  acres  is  surrounded  on  three 
sides  by  two  cords  stretched  between  i)Osts  and  trees,  on  which 
pieces  of  white  cotton  cloth  are  suspended.  These  are  termed 
"banderoles."  The  deer  are  then  driven  into  this  by  sixty  guards 
and  beaters,  armed  with  sticks,  who  keep  on  shouting.  The 
cordon  is  then  closed  on  the  open  side  by  banderoles.  The  drive 
is  done  in  the  early  morning,  and  when  the  deer  are  enclosed  the 
beaters  take  their  breakfast.  About  noon  the  shooters  are  placed 
all  round  the  cordon,  but  must  not  go  inside.     Only  buck-shot  is 
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used.  The  beaters  then  go  inside  and  drive  the  animals  to  the 
banderoles,  so  that  they  are  easily  shot. 

About  10,000  acres  of  the  forest  were  ]ilanted  with  pure  pedun- 
culate oak,  about  100  years  ago,  by  an  inspector  named  Parmentier, 
They  are  therefore  named  chcnes  Parme)itieys.  There  is,  as  a  rule, 
no  underwood,  and  the  ground  under  the  oaks  is  covered  with  grass, 
and  the  results  of  the  absence  of  beech  or  hornbeam  are  deplorable, 
many  of  the  oak  trees  being  stag-headed  and  with  numerous 
epicorraic  branches.  In  fact  they  resemble  the  pure  oak  woods 
in  the  Forest  of  Dean,  and  form  an  excellent  object  lesson  against 
growing  pure  pedunculate  oak,  except  on  very  moist  soil.  In  the 
older  woods  in  the  Forest  of  Compie'gne,  the  matted  roots  of  the 
grasses  prevent  seeding.  The  presence  of  grass  was  very  frequent, 
and  contrasted  with  the  humus  soil  of  the  Forest  de  Relz.  The 
cultivation  of  the  soil  would  improve  matters,  and  allow  the  seeds  to 
germinate.  The  deer  are  very  fond  of  young  oak,  and  eat  them 
out.  A  young  wood  was  observed  of  hornbeam,  beech,  and  oak, 
thirty  years  old,  and  thick,  notwithstanding  the  rabbits  and  deer, 
all  naturally  regenerated — a  very  fine  example.  Some  red  deer 
and  fawns  were  observed  crossmg  the  road.  To  allow  the  young 
oak  every  advantage,  the  young  wood  is  cleaned  and  thinned 
out  with  a  sickle-blade  on  a  long  pole,  called  a  "croissant" 
crescent,  costing  7  f.  (6/-).  Fig.  14  (by  Mr.  W.  Forbes).  The 
operation,  as  performed,  was  shown.  The  hornbeam,  etc.,  are  cut 
out,  and  the  young  oak  pruned  and  cleared.  This  costs  as  much 
as  50  f.  per  hectare  (16/-  per  acre).  As  a  rule  they  prefer  to  begin 
the  operation  at  a  much  earlier  age  than  in  the  young  wood  shown 
us,  viz.,  when  the  trees  are  about  four  feet  high,  and  rejieat  it 
frequently.  It  is  done  at  any  time  of  the  year,  whenever  the 
guards  have  time. 

After  driving  through  St.  Jean  au  Bois,  where  there  is  a  fine  early 
Gothic  church,  we  ascended  a  hillside,  where  cerithic  limestone 
was  capped  by  nummulitic  limestone,  both  of  Eocene  age.  From 
here  a  fine  view  of  the  extensive  forest  was  obtained. 

After  a  drive  to  Pierrefonds,  where  we  lunched  and  inspected 
the  Chateau,  Fig.  18  \by  Mr.  E.  Davidson),  the  party  proceeded 
to  the  picturesque  wood  of  Les  IJeaiix  Monts  [Serii  artisiiquc, 
1,753  acres).  M.  Danbrce,  Director  of  the  I'Yench  Forest 
De[)artment,   with   his  secretary,   M.    Lafosse,  and   M.M.   Rdcope 
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and  MoUeveaux,  Conservators  of  Forests  at  Paris  and  Amiens, 
joined  our  party  at  the  Pavilion  de  I'lmp^ratrice,  near  a  large 
fish-pond.  On  our  way  we  saw  some  of  the  poor,  stag-headed 
chenes  Farmentiers,  dihouX.  loo  years  old.  The  splendid  sessile  oaks 
of  Les  Beaux  Monts,  on  the  contrary,  were  much  admired,  and 
their  magnificent  growth,  on  the  well-drained  hillside,  with  deep 
sandy  soil,  contrasted  most  markedly  with  the  poor  appearance  of 
the  pedunculate  chenes  Parmentiers.  Five  of  these  sessile  oaks 
were  grov/ing  on  a  space  of  about  40  square  feet.  Some  of  them 
were  90  feet  high,  with  31  inches  quarter-girth  (7^  feet  diameter), 
and  containing  600  cubic  feet  each. 

Near  the  top  of  the  hillside  was  the  largest  oak  of  all,  "le  chene 
de  la  Tsarine,"  1901,  after  the  Czarina,  who  visited  the  forest  last 
year.  The  French  meaj,urements  given  on  the  tree  were : 
circumference,  at  i"30  metres,  5-20  metres;  total  height,  36"o 
metres;  volume,  32  cubic  metres;  value,  2,500  francs.  In 
English  measures:  circumference,  at  4  feet  2  inches,  17  feet; 
total  height,  118  feet;  total  content,  1,120  cubic  feet;  value, 
;^ioo.  The  President  measured  the  tree,  obtaining  16  feet 
8  inches  girth  at  chest  height,  or  50  inches  quarter-girth,  and  taking 
at  a  height  of  45  or  46  feet,  42  inches  mean  quarter-girth  under  bark, 
this  would  give  550  cubic  feet  in  butt  +  150  cubic  feet  in  top  = 
700  cubic  feet  by  quarter-girth  measure.  By  adding  some  unknown 
amount  for  branches,  which  the  French  include,  the  two  measure- 
ments agree,  since  the  English  measure  is  20  per  cent,  less  than  the 
true  volume,  which  is  always  used  in  France  in  sales  of  timber.  We 
obtained  a  splendid  view  from  the  top  of  the  Beaux  Monts,  the 
avenue,  sixty  yards  wide  and  nearly  two  miles  long,  forming 
a  magnificent  vista  towards  the  palace  of  Compiegne.  It  is 
unfortunately  used  for  rifle  shooting  by  the  troops,  and  many  of 
the  fine  oaks  have  been  literally  shot  to  death,  longicorn  beetle 
larvge  having  entered  their  trunks  through  the  bullet  holes. 

During  the  dinner  at  Compiegne,  a  photograph  of  a  fine  sessile 
oak  by  M.  Granger,  garde  general  at  Compie'gne.  was  exhibited, 
which  is  here  reproduced  (Fig.  19).  It  is  growing  in  the  Forest  of 
Belleme,  Departement  de  I'Ome,  being  one  of  three  oaks  left  as 
specimens  after  felling  a  magnificent  wood,  with  8,400  feet  to  the 
acre.  Its  girth  at  4  feet  6  inches  is  9  feet  9  inches,  and  its  total 
height  119  feet  6  inches. 
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ANNUAL    DINNER. 

The  Annual  Dinner  took  place  at  Compiegne  on  the  evening  of 
the  2ist  August,  in  the  covered  courtyard  of  the  Hotel  de  la 
Cloche,  which  made  a  most  comfortable,  well-ventilated,  and 
ornamental  dining  hall.  All  the  French  Forest  officers  who  had 
been  with  us  on  tour  were  present,  except  M.  Cottignies,  who 
was  unfortunately  unable  to  come. 

Our  President  took  the  chair,  and  proposed  the  first  toast  to 
the  health  of  the  President  of  the  French  Republic,  in  an 
excellent  French  speech. 

This  was  replied  to,  as  follows,  by  M.  Gournay,  the  Mayor  of 
Compiegne  :  Messieurs,  Au  nom  de  la  Ville  de  Compiegne,  je  me 
fais  un  agreable  devoir  de  saluer  Monsieur  le  President  et 
Messieurs  les  Menibres  de  la  Societc  anglaise  d'Arboriculture. 

Je  suis  heureux  que  notre  belle  foret  nous  procure  aujourd'hui 
I'honneur  de  vous  posseder  dans  nos  murs,  et  j'espere  que  vous 
emporierez  le  meilleur  souvenir  de  votre  excursion  et  de  votre 
trop  court  sejour  parmi  nous. 

Notre  ville  est  d'ailleurs  parliculierement  visitee  et  recherchce 
par  les  touristes  anglais, 

En  plus  du  charme  du  voyage  vous  avez  trouve  a  la  visite  de  nos 
beaux  arbres  I'occasion  d'augmenter  votre  education  forestiere,  et 
c'est  une  satisfaction  pour  nous  de  penser  que  notre  belle  forct  y 
aura  contribue. 

Les  plaisirs  de  la  chasse  y  ont  ameno  les  rei)icsentants  les  plus 
augustes  de  TAngleterre. 

S.  M.  le  Roi  Kdouard  VII.  alcjrs  tju'il  etait  encore  S.  A.  R. 
Prince  de,  Galles  y  est  venu  a  diverses  reprises,  et,  la  dernicre 
fois  sur  I'invitation  du  marcchal  de  Mac-Mahon,  President  de  la 
Republique. 

L'evocation  de  ce  souvenir  me  permet  de  me  rcjouir  avec  vous 
de  son  heureuse  gucrison  ct  de  porter  sa  sante. 

Je  live  mon  verre  a  la  santc  et  en  I'honneur  de  S.  M.  le  Roi 
Rdouard  VII. 
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The  King's  health  was  then  drunk  in  silence,  followed  by  the 
singing  of  a  verse  of  the  National  Anthem,  in  which  everyone 
joined. 

Mr.  Elwes,  F.R.S.,  then  made  a  speech  in  excellent  French, 
of  which  the  following  is  a  translation  :  Monsieur  le  Directeur 
Daubree,  M.  I'Administrateur  Recope,  M.M.  Molleveaux,  Lafosse, 
and  Peiffer,  and  other  members  of  the  French  Woods  and 
Forests  Department,  I  am  asked  by  the  members  of  our  Society  to 
express  their  feelings  to  you  in  a  language  which  unfortunately  I 
speak  badly,  so  I  hope  you  will  excuse  me  if  I  fail.  We  are  mostly 
landowners  and  managers  of  estates  in  England,  where  game 
preserves,  ornamental  deer  parks,  and  small  scattered  woods  are 
the  rule,  and  where  real  forests  can  hardly  be  said  to  exist. 
Eight  hundred  years  ago,  William  of  Normandy,  inspired  by  the 
love  of  hunting,  created  in  England  the  New  Forest,  which  still 
remains  the  largest,  the  most  beautiful,  and  the  wildest  of  all  the 
English  forests. 

When  I  wished  last  year  to  see  the  most  complete  collection  of 
exotic  trees  in  France,  Sir  W.  Thistleton  Dyer,  the  Director  of 
our  celebrated  Botanic  Gardens  at  Kew,  directed  me  to  Les  Barres, 
where  M.  Maurice  De  Vilmorin  gave  me  a  most  hospitable 
reception,  and  showed  me  the  plantations  made  by  his  grandfather, 
which  are  unique  in  their  interest  and  variety. 

When  the  members  of  our  Society  became  convinced  that  the 
future  of  our  woodlands  depended  on  the  application  of  more 
scientific  principles  of  forestry  than  have  hitherto  been  generally 
followed  in  England,  it  was  to  Compiegne  that  Professor  Fisher 
advised  us  to  come  to  sec  the  oldest  and  best  managed  French 
forests.  Thanks  to  the  trouble  which  you  gentlemen  have  taken  to 
show  and  explain  to  us  the  principles  of  scientific  forestry,  which  have 
produced  such  magnificent  results,  we  have  enjoyed  our  stay  in 
France  immensely,  and  I  hope  that  we  have  learnt  a  great  deal 
which  will  be  useful  to  us  and  to  other  Englishmen.  Speaking  for 
myself,  I  can  say  that  after  many  years  of  travel,  during  which  I 
have,  as  a  sportsman  and  naturalist,  seen  the  most  celebrated 
forests  of  Europe,  Asia,  and  America,  I  have  seen  none  where 
science  has  been  so  skilfully  applied  to  the  assistance  of  nature,  as 
in  the  forests  of  Retz  and  Compiegne.     We  wish  to  assure  you, 
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gentlemen,  that  if  you  or  any  of  your  colleagues  wish  to  visit 
England,  we  will  do  our  best  to  show  you  all  that  is  most 
interesting  in  our  country,  and  though  we  cannot  show  such  large 
and  well  managed  forests  as  we  have  seen  here,  we  can  show  you 
trees  which  you  will  rarely,  if  ever,  see  elsewhere. 

We  do  not  forget,  gentlemen,  that  when  our  Government  wished 
to  create  a  Forest  Department  for  India,  it  was  to  Nancy  that 
they  sent  their  students.  It  was  at  Nancy  where  most  of  our  most 
distinguished  Indian  foresters  received  their  education,  and  though 
the  child  reared  at  Nancy  has  now  become  a  man,  he  does  not 
forget  the  source  of  his  knowledge. 

We  learn,  with  pleasure,  hom  M.  Recope  that  the  Administration 
of  Cochin  China  now  proposes  to  send  some  of  its  students  to  the 
Forestry  School  of  Dehra  Doon  in  India,  which  was  formerly 
under  the  direction  of  Professor  Fisher,  and  we  hope  they  will 
receive  there  the  same  assistance  that  our  students  received  at  Nancy. 

At  the  last  general  meeting  of  our  Society,  it  was  decided  to 
offer  to  M.  Daubree  the  honorary  Vice-Presidentship  of  our  Society 
and  we  have  elected  M.M.  Recope,  Molleveaux,  Peiffer,  Cottignies, 
and  Lafosse  honorary  members  of  our  Society.  Therefore, 
gentlemen,  I  salute  you  as  colleagues  and  I  drink  to  your  health. 

The  health  of  the  French  foresters  was  then  drunk  enthusiastically, 
with  musical  honours. 

M.  Daubree  made  the  following  reply  to  this  toast : 

Messieurs,  j)ermettez  moi  de  dire,  mes  chers  confreres. 

Je  commencerai  par  vous  remercier  de  I'honneur  que  vous  avez 
bien  voulu  nous  faire  en  venant  visiter  nos  forets  fran(j;aises.  Je 
souhaite  que  le  souvenir  que  vous  en  conserverez  vous  ramene 
I'annee  prochaine.  Nous  nous  ferons  un  jjlaisir  de  vous  laire 
parcourir,  comme  vous  en  avez  tcmoigne  le  dc'sir,  nos  belles 
sapinicres  des  Vosges  et  du  Jura  et  mcme  nos  verdoyantes  pineraies 
des  Pyrenees  orientales. 

Mes  chers  confreres. 

Je  me  fais  un  agreable  plaisir  de  vous  adresser  tous  mes 
remerciements  pour  la  haute  distinction  cjue  vous  avez  bien  voulu 
me  decerner  en  me  nommant  Vice-President  d'honneur  de  votre 
-Societe.  Je  tiens  aussi  a  vous  remercier  au  nom  de  M.M.  Recope, 
Molleveaux,  lY-iffer,  Cottignies  et  l>afosse  que  vous  avez  nonmies 


Honsieur  L.   DAUBREE- 


Conseiller  d'Etat,  Directeur  des  Eaux  et  Eorets^ 
France. 
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membres  d'honneur,  de  la  designation  flatteuse  dont  ils  viennent 
d'etre  I'objet. 

Je  tiens  aussi  a  vous  exprimer  toute  notre  gratitude  pour  votre 
aimable  reception.     Elle  ne  nous  a  pas  etonnes. 

Depuis  35  ans,  les  forestiers  anglais  et  fran(^ais  n'ont  cesse'  de 
fraterniser,  quelques  uns  d'entre  vous  ont  ete'  nos  camarades  a 
TEcole  de  Nancy  et  depuis  la  creation  de  I'Ecole  de  Coopers 
Hill,  Messieurs  Schlich  et  Fisher  n'ont  cesse  de  conduire  en 
France  leurs  e'leves.  Nous  memes  nous  proposons  d'envoyer  les 
jeunes  gardes  generaux  destines  au  service  de  I'lndochine  a  votre 
Ecole  de  Dehra  Doon  et  de  resserrer  ainsi  les  liens  de  cordialite 
qui  nous  unissent.  Je  connais  d'ailleurs  votre  sympathie  pour  la 
France,  les  toasts  eloquents  qu'il  vous  a  plu  de  porter  a  I'e'minent 
homme  d'Etat  qui  preside  aux  destinees  de  la  Republique,  a 
Monsieur  le  President  Loubet,  nous  en  fournissent  d'ailleurs  un 
temoignage  eclatant.  De  notre  cote  nous  suivons  toujours  avec 
re'el  inte'ret  tout  ce  qui  se  passe  en  Angleterre.  Nous  avons 
partage  vos  angoisses  lorsqu'il  y  a  deux  mois  vous  e'tiez  inquiets  sur 
la  sante  de  votre  auguste  Souverain.  Nous  avons  partage  votre 
joie  lorsque  nous  avons  appris  son  complet  retablissenient.  Sa 
Majeste  le  Roi  Edouard  VII.  a  donne  tant  de  temoignages  de 
sympathie  a  notre  pays,  qu'il  connait  et  qu'il  aime,  que  nous 
ne  pouvons  que  former  les  voeux  les  plus  ardents  pour  la  longueur 
et  la  prosperite  de  son  regne  qui  commence  si  heureusement  par 
une  ere  de  paix. 

M'associant  aux  sentiments  si  e'loquemment  expriraes  par  M.  le 
Maire  de  Compie'gne,  je  ieve  mon  verre,  Messieurs,  en  I'honneur 
de  Sa  Majeste,  le  Roi  Edouard  VII.  et  de  Sa  Majeste,  la  Reine 
Alexandra.     Que  la  Providence  leur  accorde  sante  et  bonheur. 

M.  Re'cope'  then  proposed  the  health  of  the  Society,  to  which 
the  Chairman  replied.  Further  speeches  were  made  by  Mr.  F.  W. 
Beadon,  who  proposed  the  health  of  Kindred  Societies,  which  was 
replied  to  by  Mr.  W.  Forbes  ;  while  Mr.  Graham  proposed  the 
health  of  Mr.  Fisher,  who  replied.  Between  the  speeches  some 
excellent  songs  and  recitations  were  given  by  Mr.  Whitmore, 
Captain  Davidson,  and  Mr.  Glen.  Everyone  was  satisfied  with 
the  excellent  arrangements  made  by  M.  Morliere,  the  manager  of 
the  Hotel  de  la  Cloche  at  Compie'gne  for  our  reception. 
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FRIDAY,  August  2  2Nd. 

Vzszf  to  the  Chateaii  and  Park  of  Co7npicgne,   to 
Paris  and  the  Forest  of  Fontambleau. 

On  Friday,  22nd  August,  most  of  the  party,  under  the  charge 
of  Mr.  Graham,  and  accompanied  by  the  local  Forest  officers, 
visited  the  Chateau  at  Compiegne,  where  are  many  memorials  of 
the  Emperors  Napoleon  I.  and  III.  There  are  some  fine  pictures 
by  Rubens  and  other  masters,  and  some  magnificent  Gobelin 
tapestry.  They  also  visited  the  Park  and  a  small  area  of  shooting 
coverts  kept  up  for  the  President  of  the  Republic.  The  latter  are 
chiefly  composed  of  lilac,  cut  down  to  a  height  of  three  feet. 
There  was  a  fine  avenue  of  Ailanthus  glandulosa,  about  60  feet 
high,  and  with  trees  up  to  10  inches  quarter-girth. 

After  bidding  adieu  to  M.  Peiffer,  who  at  lunch  paraphrased  the 
saying  of  Jeanne  d'Arc,  which  is  inscribed  on  her  monument  at 
Compiegne,  and  hojjed  that  we  should  adopt  it,  "Je  /-^'viendrai 
voir  mes  amis  de  Compiegne,"  the  party  proceeded  to  Paris,  where 
they  lodged  at  the  Grand  Hotel.  During  their  stay  at  Paris, 
a  visit  was  made  to  the  historic  and  picturesque  Forest  of 
Fontainbleau. 


Visit  to  the  Forest  of  Raisnies  and  St.  Aniand, 
near  ]aleneien7ies. 

The  President,  Sir  Hugh  Beevor,  Messrs.  KKves,  Fisher,  Moir, 
Oddie,  Smith  Hill,  and  Temjierley  went  early  on  j'riday  morning 
to  Valenciennes,  and  visited  the  h'orest  of  Raismes,  belonging  to 
the  Duchesse  d'Aremberg,  and  the  State  I'orest  of  .St.  Amand. 
Both  these  forests  were  described  in  last  year's  Pr(Keedings,  so 
that  only  a  few  notes  taken  by  Mr.  Smith  Hill  are  given 
here.  All  the  succeeding  illustrations  are  from  photographs  by 
Mr.  Hill. 
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Foret  de  Raismes. 

The  Forest  of  Raismes  is  managed  by  M.  Gueuning,  who  kindly 
met  the  party  at  the  end  of  the  day.  The  Nursery  was  first  seen. 
In  it  were  oaks  growing  with  plenty  of  room,  at  four  years 
6  to  8  feet  high,  about  40  inches  apart.  Fig.  15,  with  the  President 
in  this  Nursery,  shows  the  system.  The  rotation  is  fourteen  years, 
at  the  end  of  which  the  underwood  is  cut  over,  and  certain 
selected  standards  are  felled  and  plantings  made.  The  first  seen 
was  a  coppice  three  years  old,  with  large  oak,  ash,  poplar  and 
elm  standards.  The  standards  showed  a  distribution  of  ages,  there 
being  a  difference  of  fourteen  years,  so  that  trees  of  two,  sixteen, 
thirty,  forty-four  years,  from  the  nursery,  as  well  as  older  trees,  were 
occupying  the  same  area.  This  distribution  of  ages,  which  we  do  not 
get  in  English  woods,  was  one  of  the  most  interesting  features,  and 
it  can  be  seen  in  the  photograph  of  the  felling  area.  Thus  every 
fourteen  years  there  is  some  timber  to  cut.  The  underwood  was  thin, 
owing  to  rabbits  being  in  the  wood.  The  oak  is  of  moderate  size,  as 
it  is  not  usually  more  than  100  years  old,  but  is  cut  out  as 
required  when  of  marketable  size.  A  few  measurements  of  oak 
standards  were  taken.  (i)  8  feet  3  inches  girth;  24  inches 
quarter-girth  ;  height,  35  feet.  (2)  8  feet  10  inches  girth  over 
bark,  or  26^  inches  quarter-girth.  (3)  12  feet  9  inches  girth,  or 
38  inches  quarter-girth  ;  total  content  13  cubic  metres,  French 
measure,  (455  cubic  feet  total  content,  or  350  cubic  feet,  English 
measurement)  ;  worth  ^40  to  ^{^50. — The  largest  seen.  (4) 
29  inches  quarter-girth. 

The  underwood  is  25  to  30  feet  high  when  fourteen  years  old.  The 
mean  total  height  of  the  standards  growing  in  the  open,  was  about 
84  feet.  They  pay  great  attention  to  clean  and  cut  away  underwood 
interfering  with  young  oaks,  seven  and  eleven  years  after  they  are 
planted.  In  a  recent  felling  a  "poplar  of  Picardy " — '■"  peiiplier 
de  Picardie^''  "  bois  blanc,"  was  measured.  This  contained  14^ 
cubic  metres,  which  gives  498  cubic  feet  as  the  true  contents. 

It  was  seen  that  the  ash  standards  do  not  need  any  clearing 
of  the  underwood  about  them,  as  they  grow  quicker  than  the  oak. 
The  trees  are  most  carefully  pruned  after  the  felling  of  the  selected 
trees  has  taken  place  in  the  winter,  with  the  "  croissant,"  as  well  as 
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by  means  of  climbing  irons,  the  marks  of  which  on  the  bark  of  the 
oaks  were  very  visible.  The  branches  are  cleared  to  7^  metres 
high  (22  feet)  by  the  use  of  a  broad  chisel  fixed  to  a  pole. 

Two  women  carrying  bundles  of  grass  on  their  backs  were  met. 
They  pay  10  francs  (8/4)  a  year  for  the  privilege  of  getting  as 
much  grass  as  they  can  carry  away. 

Birch,  with  Scotch  pine  and  larch,  are  grown  on  the  sandy 
portion,  all  standards,  the  former  being  used  for  bobbin  wood. 

A  Scotch  pine  plantation,  thirty  years  old,  was  of  interest,  as  it 
had  been  sown  from  seed  in  lines.  The  land  is  hoed  up,  and 
never  weeded  after  the  seed  is  sown — the  sowing  lines  are  60  c. 
{24  inches)  wide  ;  then  there  is  left  a  breadth  of  80  c.  (32  inches) 
between  the  lines. 

The  last  tree  seen  in  this  most  interesting  forest  was  an  oak, 
worth,  as  it  stood,  ;^6o  ;  the  total  height  106  feet,  girth  15  feet 
8  inches  at  four  feet  high,  or  51  inches  quarter  girth  under  bark. 
Economic  height  (i)  30  feet  x  38  inches  =  301  cubic  feet; 
(2)   12  feet  by  24  inches  =  49,  or  350  cubic  feet  contents. 


The  State  Forest  of  St.  Amand. 

The  State  Forest  is  separated  by  a  road  from  the  Private  Forest. 
It  is  characterised  by  the  evenness  of  age  of  the  standards.  The 
oaks  are  seventy  to  eighty  years  old,  being  planted  about  1830, 
the  forest  having  been  devastated  by  invading  armies  during  the 
Napoleonic  wars,  while  the  adjoining  Private  Forest  was  untouched, 
as  it  belonged  to  an  Austrian  family. 

In  the  first  portion  seen,  the  standards  were  crowded,  the 
crowns  growing  into  one  another,  and  there  was  no  room  for 
planting  young  trees.  Near  the  h^tablissement  des  Bains  Thermales, 
at  St.  Amand,  natural  regeneration  of  oak,  ash,  beech,  horn- 
beam, white  i)oi)lar,  maple,  lime,  sycamore,  and  cherry,  was 
seen  growing  vigorously,  though  the  land  was  certainly  wet  and 
inclined  to  be  swampy.  The  forest  here  showed  a  splendid 
examfjle  of  the  distribution  of  ages.  The  coppice  is  cut  over  every 
twenty-five  years,  so  that  it  grows  to  a  height  of  35  to  40  feet  from 
the  stools,  and  |)roves  a  very  dense  underwood.  The  trees  of  the 
first  rotation  (one  to  twenty-five  years),  planted  after  the  coppice 
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is  cut  over  and  a  felling  of  standards  has  taken  place,  as  well  as 
any  natural  seedlings,  are  known  by  the  name  of  "brins  de  semence," 
i.e.,  saplings  (literally  "blades  from  seed").  Standards  of  the 
second  rotation  (twenty-six  to  fifty  years)  are  known  as  "baliveaux," 
Those  of  the  third  rotation  (fifty-one  to  seventy-five  years)  are  called 
"modernes";  while  those  of  the  fourth  or  later  rotations  (over 
seventy  five  years)  are  termed  "anciens." 

Small  oak  are  planted  after  the  cutting  is  over.  These  give  most 
of  the  "  brins  de  semence."  In  places  the  work  of  rabbits  was 
seen,  the  underwood  being  thin  and  destroyed.  The  underwood 
in  the  oldest  compartments  grow  up  to  the  lowest  branches  of  the 
standards,  this  marked  the  completion  of  the  rotation  for 
underwood  (twenty-five  years). 

The  house  of  the  Forest  guard  (M.  Lebon)  was  of  considerable 
interest,  since  it  was  formerly  occupied  by  a  monk,  who  was  forester 
when  the  forest  belonged  to  the  Abbey  of  St.  Amand,  before  the 
French  Revolution,  and  was  dated  1706,  and  there  was  an 
ecclesiastic  coat-of-arms  on  the  walls. 

The  Nursery  (pepiniere)  was  close  to  the  house.  The  practice 
was  to  plant  out  one  year's  seedlings,  in  lines,  and  let  them 
remain  five  years,  until  planted  out  at  six  years  old  into  the 
forest.  Several  rabbits  were  seen  ;  the  guard  said  is.3d.  each  could 
be  obtained  for  them.  The  guards  kill  about  1,500  rabbits  in  the 
year,  exclusive  of  those  shot  by  the  shooting  tenants.  On  going 
through  the  forest,  guided  by  M.  Lebon,  the  chief  guard,  we 
noticed  that  the  lime  underwood  was  abundant  and  good  :  the 
rabbits  don't  touch  it.  A  considerable  amount  of  buckthorn 
(bourdaine),  Rhatnnus  Frangula,  constituted  the  underwood  on  the 
light  inferior  soil,  and  is  used  for  making  gunpowder. 

A  portion  of  the  Private  Forest  was  traversed,  as  it  extended 
like  a  tongue  through  part  of  the  State  Forest.  It  was  seen 
that  with  the  longer  rotation  (twenty-five  years  against  fourteen), 
the  underwood  in  the  State  Forest  was  straighter  and  more 
upright  than  that  ot  the  Private  Forest,  since  the  former  grows  for 
twenty-five  years — a  longer  period.  It  was  also  seen  that  the 
footpath  through  the  State  Forest  was  kept  much  better  than  the 
portion  which  traversed  the  Private  Forest.  These  footpaths  are  used 
by  miners  who  walk  through  the  forest  in  going  to  their  work.  The 
mature  underwood  of  the  State  Forest  can  all   be  used  as  mining 
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timber.  Large  well-grown  hornbeam  and  other  underwood  sell 
from  300  to  400  francs  per  hectare  ;  size  2^  to  4^  inches  in 
diameter.  This  would  be  from  ^5  to  £,6  8s.  per  acre.  We 
observed  certain  trees  painted  with  a  red  horizontal  ring,  about 
four  feet  from  the  ground.  The  merchant  who  buys  the  timber 
has  to  fell  these  at  that  height,  so  that  the  Forest  officers  can 
count  the  age  of  the  tree  by  the  annual  rings  of  growth.  We 
ascertained  that  the  shooting  lease  was  12  francs  per  hectare 
(or  4/-  per  acre),  but  since  the  guards  have  been  empowered  to 
shoot  rabbits,  the  rent  has  decreased  to  8  francs  per  hectare 
(2/8  per  acre). 

An  interesting  examjile  follows  of  the  returns  of  a  felling  area,  a 
photograph  of  which  was  taken  with  M.  Lebon  standing  by  a  tree 
(Fig.  16). 

VII.  Working  Seciion:  3  hectares  "19  ares.  =  8  acres  roughly. 

Resened  Trees  ='^2g,  or  41  trees  per  acre. 


Anciens 

106  oaks 

I  ash. 

Modernes 

..        82     „        . 

•      12     „ 

Baliveaux 

..      116     „ 

12  others. 

304 

Trees  Felled:  246.     31  trees  i)er  acre. 


25     -    Total,  329. 


Girth  in 

Centimetres 

60 

75 

90 

105 

120 

135 

150 

165 

180 

195 

Girth. 


23J  in. 

29I  in. 

35|in- 

4i|in. 

47i  in- 

•        53^  in- 

-        59    in. 

65    in. 

71     in. 

77    in- 

Quarter 
Girth. 

No.  of  Trees. 
Oaks.             Others 

6    in. 

25 

••       7 

7^  in.      .. 

31 

■■       4 

9    in. 

47 

•       3 

10^  in.      .. 

48 

2 

12     in. 

35 

0 

i3iin.      .. 

19 

0 

15    in.      .. 

10 

0 

lb]  in. 

7 

0 

i7lin.      .. 

6 

0 

10    in. 

2 

0 

230 


16 


Total 


246. 
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Total  true  cubic  contents  of  oak  timber,  157  cubic  metres 
(5,495  cubic  feet).  Estimated  value  by  the  Forest  officers, 
9,900  francs  (^396),  or  £^^  per  acre. 

The  buyer,  in  addition  to  the  price  he  bid,  would  have  to  pay 
for  the  following  : — 

Repair  of  Wood 
Cleaning  Ditches 
Pruning  Reserved  Trees 
Plantings 


Another  Example : — 

XVII.  Working  Section  :  Area,  5  hectares  '61  ares=  13  acres. 

Reserved  Trees. 

Oaks.  Others.                    Total. 

Baliveaux  ...          ...         31  ...        192  ...        223 

Modernes  ...          ...        137  ...          14  ...        151 

Anciens      .  .          ...        186  ...          11  ...        197 


150  francs 

...  £6 

0 

0 

100      „ 

4 

0 

0 

15      ,. 

0 

12 

0 

30      >. 

I 

4 

0 

295  francs 

^11 

16 

0 

354 
or  44  trees  reserved  per  acre. 

Trees  Felled:  395  =  30  per  acre. 
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571 


Girth  in 

Quarter 

No.  of  Trees. 

Centimetres. 

Girth. 

Girth. 

Oaks. 

Others. 

60 

23^in. 

6    in. 

87 

..        8 

75       • 

29I  in. 

7j  in.     .. 

82 

2 

90       . 

35iin- 

9    in.     .. 

49 

I 

105       . 

44in. 

10^  in. 

63 

•       3 

120 

47^  in. 

12    in. 

32 

I 

135       • 

•         53ii"-       •■ 

i3iin.     .. 

•        25 

I 

150 

59    in. 

.      15    in.     . 

16 

0 

165       . 

65    in. 

.      16;^  in.     .. 

II 

I 

180 

71    in. 

.      i7iin.     .. 

6 

0 

195       • 

77    in. 

19    in. 

4 

I 

225 

89    in. 

22    in. 

I 

0 

240 

..       95    in. 

24    in.      .. 

I 

377 

0 
18 

Total 


395- 
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The  oaks  gave  214  cubic  metres  of  timber,  or  7,490  cubic  feet 
true  contents.  Estimated  value  by  Forest  officers,  14,900  f.,  or 
^596.     Yield:  ^46  per  acre. 

Charg^es  : 

Roads  ...  ...  ...  200  francs      ...  _;^S     o     o 

Pruning  Reserves     ...  ...      25     ,,  ...       100 

Pruning  neighbouring  felling 

areas  ...  ...  ...     30     ,,  ...       i     4     o 

Cleaning  coppice  shoots  round 

saplings    in    neighbouring 

felling  areas 
Plantinc:s 


15 

)> 

0 

12 

0 

50 

5t 

francs 

;£ 

2 

0 

0 

320 

[2 

16 

0 

These  charges  the  timber  merchant  pays  ;  it  saves  the  trouble 
of  getting  the  sanction  of  Government  to  such  outlay,  and  the  work 
is  supervised  by  the  forest  guards.  The  fine  oak  of  this  forest  is 
largely  used  for  making  canal  boats  trading  to  Holland,  and 
capable  of  carrying  100  to  200  tons.  The  soil  shows  thick  humus 
of  oak  leaves.  In  the  Private  Forest  there  is  much  more  grass  with 
the  shorter  rotation.  The  trees  are  cut  below  ground  with  the  axe, 
not  sawn  ;  this  method  gives  the  whole  of  the  butt  end.  Some 
felled  trees  measured  55  to  60  feet  in  length.  The  guards  go  in 
every  six  years  to  clean  away  underwood  from  young  oak.  They 
use  the  bill-hook  in  younger  cleanings,  but  in  older  clearings  the 
forest  "croissant." 

On  the  inferior  light  sandy  soil,  pines  are  grown  (Fig.  17,  with 
Mr.  Temperley).  Small  pine  taken  for  pit-props ;  larger  sold 
and  cut  up  and  used  for  packing  cases.  Bilberries  abounded 
among  the  pines  where  the  soil  was  poor. 

Statemknt  of  a  Scotch  Pine  Cutting. 

Area,    2n2   hectares   in  IX.  Working  Section  -  5 2 "16  acres. 

Age,  41  t(;  52  years.     Thinning  only. 


Q.-2: 


Trees  Felled: 

Girth  in 

Centimetres. 

Girth. 

75 

29I  in. 

90 

35^  in. 

105 

41^  in. 

120 

47|in. 

135 

53i>n. 

150 

59    in. 

Quarter 
Girth. 

No.  of 
Scotch  Pines 

7|in. 

■•          361 

9    in. 

267 

io|  in. 

102 

12     in. 

32 

i3i  in. 

10 

15     in. 

4 

Total 

776 

776  trees  felled  in  the  thinning,  or  15  trees  per  acre.      All  these 
are  too  big  for  the  mines.     They  are  large  timber.     Cubic  contents 
gave    i73"67    cubic    metres  =  6,078    cubic    feet    true    contents. 
Sold  at   10  francs    (8s. 4d.)  per   cubic    metre,  or  173671   francs 
Mining  Timber: 

Mark  III.  24  at     60  francs  per  cent. 

,,      IV.        201  at  100 


V.        393  at  170 
,,      VI.      1017  at  220 
Stack  Cordwood : 

301  steres  at  4  francs 
Faggots : 

850  at  7  francs  per  100 
Smaller  Faggots  : 

1720  at  2  francs  per  loo 


14-40 
201 '00 
668-IO 

2237-40 

1204-00 

59-50 
34'4o 


Total  (Timber  and  Mining  Timber)         615551 
This  Estimate  by  Forest  ofificers  put  up  to 

auction  and  increased  66  per  cent.  4062-64 


Total  cash 
Charges  deducted  in  Thinnings 


10218-15  =  ;z^408 

316 


Net  value        ...  ...         9902'i5    francs, 

being  the  sum  paid  for  the  lot,  or  ;^396,  or  ^g  12s.  per  acre,  the 
sale  value  of  the  thinning. 
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Charges  were  for :  Francs. 

Repairs  of  Road  ...  ...  240 

Pruning  Reserve  Trees       ...  ...  76 


Total  ...         316  as  above. 

The  reason  given  why  the  Forest  officers'  estimate  of  the  value 
was  increased  66  per  cent.,  is  because  the  working-man  buys  this, 
and  pays  a  higher  price  than  the  merchant.  Other  sales  were 
54  per  cent.,  58  per  cent.,  66  per  cent.,  62  per  cent,  above  the 
estimate.     Age  of  the  Section,  41  to  52  years. 

Cutting  takes  place  in  the  pine  woods  every  six  years,  with  a 
view  of  getting  in  oak,  and  to  set  it  free  among  the  pines.  Pines 
felled  were  very  sappy;  heartwood  small;  height  of  pines,  60  to  70 
feet. 

The  day's  excursion  concluded  with  measuring  an  oak,  near  a 
swamp,  caused  by  sul)sidence  owing  to  mining  operations.  It 
gave  31^  inches  under  bark  at  5  feet  high;  40  feet  high  to  first 
bough;  fall,  3  inches;  40  feet  x  28^  inches  (mean  quarter  girth) 
+  30  cubic  feet  above  =  224  +  30,  or  254  cubic  feet. 

Fig.  20  represents  the  largest  oak  in  the  Forest,  named  "  Chene 
des  Prussiens."  Its  girth  is  20  feet  5  inches ;  its  length  of  bole 
43  feet;  its  bole  contains  560  cubic  feet,  and  its  crown  as  much 
more;  total,  1,120  cubic  feet  (French  measure). 


Fig.   20. 
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APPENDIX    I. 

Revenue  and  Expenditure  in  the  Forest  of 

Compiegne,  for  the   Year  A.D.    igoo. 

In  the  revenue  the  value  of  work  done  by  purchasers  of  produce 
and  sporting  lessees  is  included,  as  they  would  otherwise  have  bid 
more  in  auctions. 

Revenue. 

Value  of 
Cash.  Works.  Total. 

Sale  of  Timber ^32228  ...^705  •••^32933 

Leases  of  Hunting,  etc.  ...       3050  ...     914  ...        3964 

Sale  of  Minor  Produce  ...         936  ...       —  ...  936 

Value  of  Produce  given  away        —  ...     895  ...  895 


Totals 

...^36214        ;^25I4 

Expenditure. 

-^38728 

Plantations 

•     ^466 

Repairs  to  Roads 

664 

„          Houses 

283 

Fences  and  Drains 

283 

Cleaning  Fish-ponds 

45 

Pay  of  Subordinates 

1112 

Rates    ... 

i860 

Cleanings  by  Guards 

109 

Works  done  by  Timb 

er  Merchants    ... 

705 

,,           by  Hunting  and  Shooting  Tenants 

914 

„           in  return 

for  Produce 

4 

Sundries 

Total 

27 

•    ^6472 

Revenue 

^38728 

Expenditure 

6472 

Net  Revenue     ... 

i^.^22i56 

for  36072  acres  =  17s.  lo^d.  per  acre. 
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APPENDIX    II. 

Memoranda  from   some   French   Forests  upon  the 
growth  of  Oak  :    its  Density  and  hicrement. 

By  Sir  Hugh   Beevor. 

While  enjoying,  with  my  fellow  arboriculturists,  those  lessons 
upon  natural  regeneration,  demonstrated  in  the  forest  by  Professor 
Fisher,  I  paid  especial  attention  to  the  oak  woods  we  passed 
through  ;  and  the  more  fully  to  satisfy  my  want  of  knowledge  of 
the  number  of  trees  per  acre  I  had  seen,  and  their  bulk,  I  returned 
upon  the  tracks  of  our  party,  and  gathered  the  following  data: — 


Compiegne. 

Beaux  Monts. 

Old  sessile  oak  on  one  acre ;  canopy  much 

interrupted ;  volume 

about  5000  cubic  feet. 

Tree                               Girth 

Height  to 

Height.                         at  5  feet. 

first  bough. 

^     ,  ,             f  III  ft.          ...          128  in. 
Double  tree  {                                        „  . 
I                                      58  m. 

60  ft. 

140  ft.          ...           120  in. 

66  ft. 

140  ft.          ...          129  in. 

70  ft. 

127  in. 

92  in. 

77  in- 

93  i"- 

142  in. 

50  ft.   forks. 

87  in. 

94  in. 

153  1"- 

66  ft. 

108  in. 

94  in. 

115  in. 

93  ft. 

123  in. 

93  ft. 

94  in. 

86  in. 

115  in. 
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Analysis  of  a  decaying  broken  log  of  oak,  recently  felled,  ;^2  feet 
long,  and  36  inches  diameter  at  13  feet  section;  nearly  sound  at 
stump. 


Inches  of 

Average  annual 

radius 

No.  of 

Years  of 

girth  growth 

from  centre. 

Rings. 

Life. 

of  wood. 

I 

14* 
15    ' 

2 

50 

•4  in. 

3 

4 

14    \ 

5 

13 

6 

13 

7 
8 

14 
13 

^           ...         108 

•5  in. 

9 

13 

10 

II 

II 

17    - 

12 

..            38    ' 

13 

34 

14 
15 

34 
••          34* 

212 

•2  in. 

16 

34* 

17 

••          38   . 

The  age  of  this  oak  at  its  death  was  370  years.  Mr.  Oddie 
assisted  me  in  measuring  these  trees. 

At  the  edge  of  Beaux  Monts,  S.E.,  is  the  best  part  of  a  dense 
pedunculate  oak  wood,  125  to  130  years  old.  An  acre  on  the 
south  side  of  the  extreme  end  of  the  metalled  part  of  the  route 
to  Corneville,  was  examined.  All  trees  were  spanned.  Fifty-four 
trees  out  of  136  trees  to  the  acre  had  the  timber  height 
estimated. 


*  Inch  could  not  be  counted  accurately. 
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Girth  at 

No.  of 

Timber 

*  Average 
vol.  in  c.  ft. 

5  ft. 

trees. 

height. 

per  tree. 

24  to  29  in. 
30  to  39  in. 

7 

50 

a   0 

10 
21 

40  to  49  in. 
50  to  59  in. 

40 
20 

0,   =^ 

32 

41 

60  to  69  in. 

16 

-f^   ?? 

62 

70  to  73  in. 

3 

90 

Totals 

..        136 

Total 
volume. 
70 

1050 

1280 

820 

992 

270 


4482 


Tree  height,  84  to  102  feet.  Soil,  a  sandy,  dark  loann.  Luxuriant 
growth  of  bracken,  and  but  little  underwood;  a  few  poles  of 
beech  and  hornbeam.  Trees  are  all  healthy  ;  epicormic  branches 
present,  not  extensive.       Canopy  complete  nearly  everywhere. 

Foret  de  Retz. 
Just  south  of  Haraman  Road,  and  about  a  quarter  of  a  mile 
west  of  route  Tortue,  in  a  sheltered  dip  of  S.E.  aspect,  stands  the 
first  fine  oak  wood  we  entered.  Four  windfalls,  sawn  off  four  or 
five  years  previously,  gave  the  following  ring  count  respectively  : 
96,  98,  100,  and  102  ;  so  that  this  wood  may  be  taken  to  be  about 
100  years  old.  All  trees  (50)  on  one  acre  were  girt  at  6  feet,  and 
in  each  case  the  height  of  bole  or  first  even  length  was  measured, 
any  further  length  being  estimated  and  added  to  the  computation 
of  volume  of  the  individual  tree. 


Girth  at 
6  ft. 

tHeight  of 
bole. 

Average 

volume 

per  tree. 

No.  of 
trees. 

46  to  49  in. 

..      34  to  40  ft. 

37 

2 

50  to  59  m.     . 

..      45  to  60  ft.      .. 

55 

17 

60  to  69  in. 

..     36  to  66  ft.     .. 

.         69         . 

22 

70  to  79  in.     . 

..     42  to  66  ft.     .. 

93 

6 

80  to  89  in.     . 

..     30  to  45  ft.      .. 

•        113 

3 

90  to  99  in. 

.       36  to  54  ft.     . . 

144 

3 

J 1 00  in. 

48  ft. 

180 

I 

Av.  64|in.  Av.  51ft.  75  54 

Four  windfalls  have  been  added  as  of  average  size.  Total  volume, 
4,036  cubic  feet. 

*  To  calculate  volume,  Jth  was  deducted  from  girth  in  a  bole  of  50  feet  or  less. 

t  To  calculate  volume,  Jth  was  deducted  from  girth  in  a  bole  of  60  feet  or  more. 

X  This  tree  stood  by  the  roadway. 
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Quenus  sessilijlora. — Tree  height,  no  feet.  Soil,  a  russet  loam. 
Underwood  consisted  of  about  lo  poles  of  beech  and  hornbeam, 
whose  light  spray  of  foliage,  50  to  70  feet  up,  rendered  difificult  a 
view  of  the  height  of  timber  of  the  oak.  Where  ivy  had  api)eared 
it  had  been  cut.  The  ground  was  in  part  bare,  in  part  covered  with 
woodruff  and  grasses.  Canopy  of  oak  seemed  complete,  except 
where  windfalls  had  occurred.     Oak  was  free  of  epicormic  branches. 

The  height  growth  of  oak  in  the  Foret  de  Retz,  was  very 
remarkable,  not  only  in  the  wood  measured,  but  wherever  an 
opportunity  occurred  of  testing  it.  The  plants  we  saw  put  out 
from  the  Nursery,  at  5  years  old,  were  6  to  7  feet  high.  A  sapling 
felled  in  making  a  ditch  was  50  feet,  it  had  apparently  only  25  rings. 
A  73-ringed  butt  of  a  log,  was  succeeded  at  40  feet  by  57  rings, 
a  loss  of  16  only  in  40  feet.  The  timber  height  of  some  60  year  old 
oak  appeared  to  be  40  feet. 

All  oak  measured  were  grown  among  beech,  as  is  the  rule  in  this 
forest.     Accordingly  the  trees  are  not  close  planted. 

If  we  compare  the  100  year  old  wood  in  the  Foret  de  Retz  with 
the  125  to  130  year  old  wood  near  Beaux  Monts,  we  see  evidence 
of  the  estimate  given  by  Professor  Schlich,  that  about  50  oak  trees 
per  acre  can  be  made  to  reach  a  size  in  120  years,  which  in 
a  fully-stocked  wood  they  would  only  reach  in  about  200  years. 
It  is  also  evident  that  the  Continental  system  of  crowded  woods  is 
applied  to  the  oak  with  great  reservation  ;  and  Professor  Schlich 
tells  us  open  woods  for  the  oak,  larch,  and  Scotch  pine,  have  been 
a  Continental  method  in  comparatively  recent  times. 

Oak  Standards  in   Coppice — Foret  de  Haisfnes. 

Professor  Fisher  introduced  us  here  to  an  example  of  a  luxuriant 
wood,  with  very  regular  gradations  of  standards  stockinii  it  well, 
but  not  closely. 

The  older  trees  girt  80  to  100  inches;  more  remarkable  is  their 
height — 84  to  100  feet — which  confirmed  the  good  appearance  of 
the  soil,  a  rich  light  loam. 

The  larger  oaks  appeared  to  be  growing  rapidly ;  no  data  of  their 
age  was  attainable.  The  earlier  standards  showed  a  slow  rate  of 
growth  for  open  oak  wood  on  such  soil,  17  inches  girth  at  30  years 
after  planting ;   this  is  probably  to  be  explained  by  adherence  to 
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ancient  custom  (when  perhaps  rabbits  were  more  numerous),  by 
which  they  plant  out  trees,  12  feet  high,  which  have  stood  15  years 
in  the  Nursery,  and  so  are  thus  slow  in  recovering  growth.  These 
oaks  stand  40  inches  apart  in  the  Nursery,  they  are  pruned  the 
year  before  planting  out,  and  then,  despite  their  size,  require 
repeated  clearing  from  underwood  before  the  14  years  rotation  of 
coppice  expires. 

Coppice  consists  of  rapidly  growing  white  and  black  poplar, 
birch,  alder,  and  chestnut,  besides  the  elm,  ash,  and  hazel. 

The  good  returns  of  this  forest  (;^i  7s.  2^6.  per  acre)  can  be 
credited  but  little  to  oak.  A  white  poplar,  200  feet,  sold  at  is.  3d. 
a  foot,  and  birch  sells  at  rod.  per  foot  ;  doubtless  the  mines  close 
at  hand  afford  a  most  excellent  market. 

Bo/s  de  Baudeval. 

This  coppice  wood,  with  oak  standards,  north  of  Compiegne, 
afforded  opportimity  of  examining  felled  timber. 

6  oak,  girth  Soto  86  in.  (av.  82),  length  32  to  40  ft,  av.  vol.  36  eft. 
6        ,,  100  to  118  in.  (av.  no),      ,,  ,,  ,,      95     „ 

Tree  height  was  not  measured,  it  appeared  ordinary,  viz.,  up  to  Soft. 

The  wood  was  poorly  stocked  with  timber,  the  growth  is  such  as 
would  be  very  good  in  England,  but  not  exceptional  for  a  first-rate 
soil.  Mr.  T.  W.  Webber  found  an  ordinary  hedgerow  oak  in 
Sussex,  containing  44  cubic  feet  of  timber,  and  only  80  years  old. 
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APPENDIX    III. 

French  and  English  Forestry. 

By  Mr.  A.  C.  Forbes. 

To  an  English  forester  the  recent  excursion  of  the  English 
Arboricultural  Society  to  France,  presented  several  features  of 
great  interest.  Apart  from  a  glimpse  obtained  of  a  foreign  nation, 
with  its  characteristic  manners,  customs,  and  country,  the  inspection 
of  a  system  of  forestry,  which  is  not  represented,  to  any  great 
extent  in  Great  Britain,  invested  the  excursion  with  an  educational 
value  considerably  above  the  average.  The  nearest  approach  to 
what  was  seen  in  France  in  this  country,  are  probably  the  beech 
woods  on  the  Chiltern  Hills,  which  were  visited  by  the  Society  in 
1899.  In  both  cases  natural  regeneration  is  depended  upon  for 
the  reproduction  of  the  wood,  while  beech  forms  about  three-fourths 
or  more  of  the  entire  crop.  But  several  important  differences  exist 
between  the  French  and  English  woods.  In  the  first  place,  French 
foresters  use  the  beech  as  an  aid  towards  the  production  of  first-class 
oak,  and  not  because  they  particularly  desire  the  former  for  timber. 
Beech  preserves  the  leaf-canojjy,  and  prevents  the  surface  becoming 
dry  and  hard,  while  the  thick  humus  layer  preserves  soil  fertility  and 
moisture.  The  presence  of  beech  becomes  the  more  important 
the  further  south  the  crop  is  grown,  owing  to  the  increasing  warmth 
and  dryness  of  the  climate. 

In  the  Buckinghamshire  woods,  on  the  other  hand,  beech  alone 
forms  the  normal  crop,  and  oak  only  occurs  accidentally  or  in 
small  groups.  The  latter  are  not  considered  to  any  great  extent 
in  the  thinnings,  but  take  their  chance  of  standing  or  falling  with 
the  beech.  Another  difference  lies  in  the  system,  or  rather  want  of 
system  associated  with  the  process  of  natural  regeneration.  For 
the  chair-making  industry,  in  which  most  of  the  beech  is  consumed, 
large  timber  is  not  particularly  desired,  and  the  custom  has  been 
for  many  years  to  work  the  woods  on  a  system  of  selection-fellings, 
which  remove  the  largest  trees  every  ten,  twenty,  or  thirty  years, 
according  to  the  will  of  the  owner  or  agent.  The  absence  of  a 
definite  rotation,  and  the  natural  attempt  at  each  felling  to  get  as 
much  out  of  the  wood  as  possible,  has  led,  in  most  cases,  to  the 
inevitable  result,  viz.,  the  reduction  of  the  growing   stock   to   the 
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dimensions  of  pole-wood,  and  the  production  of  a  large  percentage 
of  rough  timber,  owing  to  all  age-classes  being  mixed  together. 
There  are,  no  doubt,  occasional  exceptions  to  this  rule,  but  it  is 
certainly  a  fact  that  these  causes  have  reduced  the  normal  stock 
to  a  minimum,  and  consequently  affected  the  annual  returns.  As 
far  as  the  process  of  natural  regeneration  alone  is  concerned,  little 
harm  has  been  done,  as  sufficient  seed  is  jjroduced  to  ensure  a 
regular  supply  of  seedlings,  while  the  canopy  is  usually  dense 
enough  to  prevent  a  rank  growth  of  weeds  and  rubbish.*  But 
under  the  existing  method  of  management,  the  annual  returns  must 
be  kept  at  a  low  level,  unless  the  woods  are  allowed  a  long  ])eriod 
of  rest  from  the  axe,  in  order  to  ensure  the  standing  stock  of  timber. 
Comparing  the  two  systems  of  managing  beech  woods  :  that 
which  prevails  in  France  and  other  parts  of  the  Continent,  and 
that  practised  in  Buckinghamshire,  it  cannot  be  denied  that  the 
"shelter  wood  compartment  system"  ])roduces  far  more  satisfactory 
results  from  a  sylvicultural  point  of  view.  It  j)roduces  a  far  heavier 
yield  of  large,  clean  timber,  and  keeps  the  soil  much  cleaner,  and 
in  a  mure  fertile  condition.  As  to  whether  it  could  with  advantage 
replace  the  selection  felling  system  now  practised  on  the 
Chilterns,  my  impression  is  in  the  affirmative,  but  that  it  would 
involve  a  temporary  loss  of  revenue  to  one  or  more  life-tenants, 
in  order  to  give  a  higher  return  later  on.  In  the  first  place,  it 
would  be  necessary  to  convert  the  crcjp  into  an  even-aged  one, 
instead  of  having  all  kinds  of  age-classes  mixed  up  together. 
In  the  typical  Buckinghamshire  wood  this  would  either  mean 
desisting  from  the  periodic  fellings  for  a  certain  period,  or  clearing 
off  the  stock  of  trees  at  one  felling,  which  under  the  prevailing 
system  would  l)e  spread  over  three  or  four  fellings.  Occasionally, 
where  very  heavy  fellings  have  been  made  in  the  past,  an  even-aged 
crop  of  trees  does  practically  exist,  and  the  right  thing  to  do  here 
is  undoubtedly  that  of  adopting  the  shelter-wood  compartment 
system,  and  allowing  the  crop  to  stand  to  the  seventieth  or 
eightieth  year  at  the  least  before  making  any  heavy  thinnings. 
This  would  involve  little  or  no  return  for  thirty  or  forty  years, 
and   the  question  here  really  amounts  to  the  willingness  of  the 

•  In  many  of  the  Cliiltern  hill  forests  natural  refjeneiation  of  heech  is  seriously 
com|)romise(l  by  the  open  condition  of  the  woods  allowing  brambles  to  £;row, 
and  in  some  ca.ses  by  the  fact  that  the  existing  beech  trees  are  too  young  to  bear 
abundant  seed.  —  W.K.I*. 
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life-tenant  to  forego  his  right  of  cutting  for  that  period,  or  in  other 
words  to  allow  the  timber  to  stand  for  the  benefit  of  his  heirs.  It 
was  decided  by  Mr.  Justice  Chitty  some  years  ago,  in  the  case  of 
Dashwood  v.  Magiiire,  that  the  life-tenant  of  an  estate  had  full 
power  to  thin  these  beech  woods  periodically,  under  the  belief 
that  such  a  course  was  essential  to  their  reproduction.  There 
could  hardly  have  been  any  qualified  foresters  called  as  witnesses 
in  this  case,  or  such  an  idea  must  have  been  exploded  without 
difficulty.  At  any  rate  the  decision  dealt  a  severe  blow  to  the 
proper  management  of  the  woods,  fur  it  is  not  difiicult  to  understand 
that  an  ordinary  life-tenant  would  take  full  advantage  of  it,  and  in 
most  cases  to  the  detriment  of  the  woods. 

In  the  event  of  a  heavy  cutting  being  necessary  in  order  to  bring 
about  even-aged  conditions,  the  interests  of  the  heir-at-law  might 
constitute  a  legal  objection  to  such  a  step  being  carried  out.  This 
difficulty  might  be  met  by  allowing  other  areas  in  the  condition 
described  above  to  remain  unthinned,  and  thus  not  exceeding  the 
average  annual  fell  over  the  total  area.  By  such  means  the  woods 
on  an  estate  might  gradually  be  brought  into  an  even-aged  con- 
dition ;  but  the  possibility  of  difficulties  arising  upon  any  deviation 
from  the  usual  course  might  deter  proprietors  from  attempting  to 
alter  it,  and  thus  things  go  on  in  the  old  way  from  year  to  year. 

Particular  reference  has  been  made  to  the  beech  woods  of 
the  Chiltern  Hills,  as  they  are  considered  to  bear  the  closest 
resemblance  to  those  seen  in  France.  But  it  may  be  worth  while 
to  compare  the  French  system  of  growing  oak  with  that  practised 
in  this  country.  As  is  well  known,  oak  in  England,  apart  from 
that  produced  in  coppice  wood,  is  usually  grown  in  what  is  termed 
a  mixed  plantation.  In  this,  oak  and  other  hardwoods  are  planted 
about  twelve  feet  apart,  and  the  intervals  filled  in  with  larch 
or  other  conifers.  This  system  has  both  its  advantages  and 
disadvantages.  Its  chief  advantage  lies  in  the  fact  that  the  larch 
thinnings  are,  compared  with  any  other  species,  of  considerable 
value,  and  that  they  return  a  yield  during  a  period  of  the 
plantation's  life  which  with  other  species  would  be  quite  unprofitable. 
In  the  French  forests,  for  instance,  no  important  returns  are  looked 
for  or  received  during  the  first  fifty  years  in  the  life  of  the  young 
crop.  In  a  mixed  plantation  in  which  larch  has  done  well,  it  is 
not  unusual  to  find  the  total  value  of  the  several  thinnings  during 
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that  period  amount  to  ^50,  or  more,  per  acre,  while  a  fair  number 
of  larch  still  remain  to  come  out  in  the  linal  thinnings.  In  such 
cases  the  planter  has  a  chance  of  getting  back  the  cost  of  planting 
during  his  own  lifetime,  which  would  not  be  the  case  with  beech 
and  oak,  or  many  other  mixtures.  On  the  other  hand,  the  chances 
are  that  oak  grown  amongst  a  mass  of  larch,  will  contain  a  large 
proportion  of  weakly  and  overdrawn  individuals,  unless  great  care 
has  been  paid  to  them  from  the  first,  for  larch  grows  more  rapidly 
than  oak,  and  is  apt  to  overtop  it.  Another  disadvantage  to  the 
forester,  although  not  to  the  sportsman,  is  the  great  reduction  of 
leaf-canopy  after  the  larch  has  been  removed  ;  but  this  might  be 
remedied  or  avoided  by  planting  beech  with  the  oak,  and  allowing 
it  to  remain  after  the  larch  had  been  removed.  It  must  be 
remembered  that  larch  has  a  peculiar  value  in  Great  Britain,  owing 
to  its  enormous  consumption  for  fencing  and  mining  timber,  and 
it  is  probable  that  the  chance  of  getting  a  profitable  crop  of  larch 
by  using  it  freely  as  a  nurse,  justifies  the  risk  being  run  of  injuring 
the  oak  or  even  destroying  it  altogether.  My  impression  is, 
that  a  great  many  profitable  crops  of  larch  are  destroyed  in  attempts 
to  save  a  sprinkling  of  weedy  hardwoods  that  stand  amongst  them, 
and  which  never  form  a  useful  crop  after  all.  So  long  as  larch  is 
growing  and  keeping  sound  at  the  heart,  it  is  better  left  alone  and 
allowed  to  mature,  letting  the  oak,  etc..  take  their  chance.  Under 
present  conditions  no  other  tree  is  capable  of  giving  as  good  a  return 
in  the  shajje  of  thinnings  as  larch,  and  it  is  very  doubtful  whether 
i.  would  pay  the  English  forester  to  plant  beech  and  oak  alone,  as 
well  as  it  does  to  fill  in  freely  with  larcli,  as  is  the  usual  custom. 

Where  the  conditions  are  suitable  for  natural  regeneration  of 
beech  and  oak,  however,  as  on  deej)  well-drained  soils  not  swarming 
with  ground  game,  we  do  not  see  why  the  imitation  of  the  French 
system  should  not  prove  profitable.  Clean  beech  is  not  such  an 
unprofitable  tree  as  many  suppose,  and  although  it  will  not  bear 
com|)arison,  either  in  value  or  rate  of  growth,  with  larch,  a  self-sown 
crop  incurs  very  little  expense,  and  as  much  may  be  saved  in  the 
labour  bill  as  is  made  by  the  higher  value  of  the  cro|).  Unfortunately 
it  is  rarely  possiUle  for  the  ]'>nglish  forester  to  organize  and  keep 
going  a  system  which  would  ensure  satisfactory  results,  for  his  work 
is  often  dominated  by  encumbrances  over  which  he  has  no  control, 
and  his  best  efforts  often  end  in  failure  tnrough  no  fault  of  his  own. 
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I._ON   THE    REGENERATION   AND    FORMATION 

OF    WOODS    FROM    SEED   NATURALLY   OR 

ARTIFICIALLY  SOWN. 

By  Mr.  A.  C.  Forces,  Longleat,  Warminster,  Wiltshire. 

(Winner  of  Special  Prize,  value  ;^io,  offered  by  Mr.  H.  J.  Elwes,  F.R.S., 
Colesborne,  Cheltenham). 

Introduction. 

In  natural  forests,  whatever  the  country  or  climate  in  which 
they  happen  to  be  situated,  a  process  is  continually  going  on, 
which  ensures  their  perpetuation  from  generation  to  generation. 
This  process  is  termed  natural  regeneration,  and  is  simply  the 
germination  of  the  seeds  which  fall  from  mature  trees,  and  their 
development  into  saplings  and  trees.  It  is  termed  "  natural "  to 
distinguish  it  from  artificial  sowing  or  planting  in  the  nursery  or 
forest  by  the  nurseryman  or  forester,  otherwise  the  principles 
involved  are  quite  as  natural  in  the  one  case  as  they  are  in  the 
other.  In  the  nursery,  however,  one  is  able,  by  cultivation  and 
other  means,  to  provide  more  suitable  conditions  for  success,  and, 
at  the  same  time,  to  remove  or  prevent  many  of  those  which 
hinder  it.  By  cultivation,  the  ground  can  be  cleared  of  weeds 
and  rubbish,  the  soil  made  loose  and  porous,  and  the  seeds  evenly 
distributed  and  covered  by  a  proper  depth  of  soil.  The  seed  beds 
can  be  protected  from  birds,  mice,  rabbits  and  other  vermin,  and, 
if  necessary,  from  rain,  frost,  or  sun,  while  the  crop  can  be  weeded 
or  thinned  with  the  least  expenditure  of  time  and  trouble.  In 
the  forest  or  wood,  many  of  the  desired  conditions  may  only 
exist  imperfectly,  while  it  is  equally  difficult  to  prevent  or  remove 
many  of  those  which  are  unfavourable  to  success.  Many  seeds 
are  devoured  by  vermin  before  they  have  a  chance  to  germinate. 
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Those  that  do  succeed  in  germinating,  may  be  choked  and 
smothered  by  coarse  weeds  and  rubbish,  the  surface  of  the  soil 
may  be  too  hard,  or  too  loose  and  porous  to  allow  them  to  get 
established  before  drought  sets  in  and  destroys  them,  or,  in  the 
event  of  their  getting  established,  they  may  be  quickly  destroyed 
by  ground  game.  Even  the  small  percentage  that  may  survive  the 
attacks  of  the  latter  during  the  first  season,  are  exposed  to  them 
for  many  years  before  they  are  quite  safe,  and  the  ultimate  survivors 
are  few  and  far  between. 

The  above  dangers,  to  which  natural  regeneration  is  always 
exposed,  are  not  quite  so  great  when  artificial  sowing  takes  the 
place  of  entirely  natural  processes.  A  better  seed  bed  can  usually  be 
obtained,  the  seed  can  be  more  evenly  distributed  and  more  carefully 
covered  and  protected  from  vermin  and  other  dangers.  The  area 
occupied  by  the  seedlings  can  be  watched  and  protected  from 
ground  game,  and  kept  clear  of  weeds  and  rubbish  when  sown  in 
drills  or  patches,  more  easily  than  when  broadcast,  as  natural 
sowing  must  be.  But  the  greatest  difficulty  to  contend  with 
successfully,  is  the  natural  growth  of  weeds  and  rubbish,  which 
springs  up  annually  on  ground  of  all  kinds,  whether  thoroughly 
cultivated  or  in  its  natural  state.  In  the  nursery,  repeated  hoeing 
throughout  the  summer  keeps  this  growth  in  check,  but  on  very 
rough  or  strong  ground,  hoeing  is  often  out  of  the  question,  while  the 
question  of  expense  is  a  serious  factor  to  reckon  with.  Owing  to 
this,  success  depends,  in  most  cases,  upon  the  nature  of  this 
natural  growth,  rather  than  upon  means  taken  to  suppress  it,  which 
latter  too  often  j)rove  ineffectual  after  all. 

It  is  evident  that,  other  things  being  equal,  the  stronger  and 
faster  growing  a  seedling  is  naturally,  the  less  danger  it  runs  from 
this  natural  growth,  whatever  its  nature  may  be.  Generally 
speaking,  if  a  seedling  can  survive  the  first  year,  it  has  every 
chance  of  maintaining  its  existence  afterwards.  Exceptions  to  this 
rule  occur  when  a  strong,  woody,  and  persistent  growth  has  to  be 
reckoned  with,  which  may  do  more  harm  by  overshading  after  the 
first  two  or  three  years,  than  it  did  at  first.  But  as  such  growth  is 
more  easily  eradicated  by  grubbing,  and  docs  not  rei)roduce  itself 
so  rapidly  as  annual  growth,  it  does  not  constitute  so  serious  a 
danger  as  the  latter.  Annual  growth,  the  seeds  of  which  cannot 
be  got  out  of  the  ground,  and  herbaceous  growth  of  such  a  strong 
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and  deep-rooted  character  as  to  defy  eradication  without  great 
expense,  are  the  two  great  foes  of  seedling  trees,  and  the  forester 
who  contemplates  sowing  or  bringing  about  a  natural  regeneration, 
must  first  carefully  weigh  the  chances  of  success  in  the  presence 
of  the  various  forms  of  herbage,  which  different  soils  produce 
when  left  to  themselves  for  a  year  or  two. 

Leaving   this  to  be  dealt  with   more   fully  later  on,  we   may 
consider  the 

Comparative  Advantages  of  Sowing  and  Planting. 

It  must  be  conceded  at  the  outset  that  sowing  in  situ  is  a  more 
natural  method  than  transplantation  to  the  permanent  site  at  two, 
three,  or  four  years,  as  the  case  may  be.  However  carefully  one 
may  transplant,  a  certain  amount  of  injury  to  the  plant  cannot  be 
avoided  under  ordinary  conditions.  These  injuries  chiefly  consist 
in  the  mutilation  of  the  roots,  their  exposure  to  sun  and  wind 
for  a  longer  or  shorter  period,  and  the  more  or  less  unnatural 
position  in  which  they  are  placed  in  the  ground  when  transplanted. 
In  the  case  of  young  trees  all  these  injuries  are  temporary  only, 
and  when  carefully  and  properly  carried  out,  they  are  very  slight. 
When  carried  out  on  a  large  scale,  however,  care  and  proper 
attention  in  all  cases  are  very  dilificult  to  give,  and  unless  the 
plants  are  thoroughly  established  in  the  ground  by  May  or  June, 
a  spell  of  hot,  dry  weather  may  often  prove  fatal.  In  the  case  of 
plants  raised  direct  from  seed  on  the  spot,  no  risks  of  this  kind 
are  run  at  all.  The  roots  are  neither  mutilated  nor  exposed  to  the 
atmosphere,  while  drought  rarely  injures  deep-rooting  seedlings  to 
a  fatal  extent.  Their  roots  develop  m  the  way  characteristic  of  the 
species,  without  any  disturbing  influences  being  exerted  upon  them. 
From  a  sylvicultural  point  of  view,  sowing  has  the  recommendation 
of  enabling  the  ground  to  be  stocked  with  a  much  larger  number 
of  plants  per  acre,  and  at  a  proportionately  lower  cost  than  planting, 
and  thus  lays  the  foundation  of  a  thick,  clean-growing  crop  of 
timber.  The  actual  cost  of  sowing  is  usually  less  than  that  of 
planting,  in  the  case  of  species  whose  seed  is  easily  and  cheaply 
obtained,  and,  in  fact,  it  should  never  be  adopted  where  the  seed 
is  scarce  or  costly,  as  it  is  always  attended  with  a  certain  amount 
of  risk. 
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The  disadvantages  of  sowing  consist  in  its  uncertainty,  and  the 
difficulties  which  have  already  been  mentioned  in  regard  to  soil 
and  natural  growth.  Sowing  alone  only  allows  those  species  to 
be  used,  which  are  adapted  for  the  method,  and  often  excludes 
species  which  are  of  great  value  as  thinnings,  and  with  which 
sowing  only  succeeds  under  exceptional  conditions.  It  is  a  method 
of  stocking  or  re-stocking  ground,  which  needs  more  care  and 
judgment  than  can  be  given  it  under  the  ordinary  conditions  of 
estate  or  woodland  management,  and  if  success  is  to  be  assured, 
the  choice  of  species  must  be  limited. 

Species  Ad.\pted  for  Sowing  In  Situ  or  Natural 
Regeneration. 

The  species  of  tree  raised  by  sowing  in  situ,  or  by  natural 
regeneration,  in  this  country,  must  have  certain  characteristics 
which  will  either  enable  it  to  overcome  the  surface  vegetation  of 
the  soil  in  which  it  is  placed,  or  which  enables  it  to  thrive  in  a 
soil  on  which  this  vegetation  is  absent,  or  only  exists  in  a  harmless 
form.  Strong  fertile  loams  and  clays  usually  carry  a  dense  growth 
of  surface  vegetation,  and  on  such  soils  only  the  strongest  type 
of  seedling  has  any  chance  of  surviving.  The  oak  is  the  tree 
best  endowed  by  Nature  for  struggling  up  amongst  such  growth. 
Its  strong,  deep  tap-root  pushes  down  below  the  roots  of  most 
surface  plants,  while  its  upward  shoot  on  such  soils,  after  the  first 
year,  is  usually  strong  and  rapid,  and  usually  confined  to  a  single 
stem  ;  thus  enabling  it  to  push  its  way  through  tall  grass  or  weeds 
without  difficulty,  (irowth,  which  is  not  too  thick  and  close  at 
the  bottom,  such  as  is  found  under  moderate  shade,  or  soils 
deficient  in  clay,  such  as  sandy  or  chalky  loams,  usually  allows  ash 
to  grow  up  freely  amongst  it,  and  this  species  probably  gives  less 
trouble  than  any  with  either  sowing  or  natural  regeneration.  On 
fairly  light  soils  of  any  description,  beech  succeeds  if  protected 
from  spring  frosts,  but  is  better  adapted  for  raising  under  shade 
than  in  the  open.  On  heathy  soils  of  any  descri[)tion,  Scots  fir 
or  beech  have  no  difficulty  in  holding  their  own,  and,  in  fact, 
heather  is  almost  a  necessity  in  raising  Scots  fir  successfully  by 
natural  regeneration.  I-ight,  sandy  soils,  with  a  thin  surface 
vegetation,  will  usually  grow  coniferous  seeds  of  most  kinds,  but 
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Scots  fir  is  the  only  species  that  should  be  sown  in  situ  on  a  large 
scale,  owing  to  the  price  of  most  coniferous  seed  being  too  high 
to  risk  the  chance  of  failure. 

The  above-named  species  are  the  principal  ones  worthy  of 
consideration  for  use  on  a  large  scale.  Small  patches  of  many 
kinds  of  seed  might  be  sown  under  exceptionally  favourable 
circumstances  ;  but  where  the  risk  of  failure  exceeds  the  prospects 
of  success,  it  is  better  to  trust  to  the  nursery  bed  and  transplanting, 
than  to  spend  time  and  money  on  a  doubtful  method,  which  may 
only  end  in  disappointment. 

Several  species,  such  as  birch  or  sycamore,  are  practically  weeds 
on  some  soils,  but  by  themselves  they  cannot  be  considered 
profitable  forest  crops,  except  in  the  form  of  coppice. 

1. — Natural  Regeneration. 

Where  natural  regeneration  is  entirely  left  to  Nature,  as  in  the 
case  of  large  forests  or  waste  land  ungrazed  by  domestic  animals, 
the  final  results  obtained  are  often  uncertain  and  irregular.  In 
forests  of  vast  extent,  the  predominance  of  one  or  two  species  is 
usually  a  characteristic  feature,  and  the  prevailing  character  of  the 
soil  determines  in  a  great  measure  what  this  species  shall  be.  In 
some  parts  of  the  North  American  Continent,  Russia,  Sweden,  etc., 
vast  forests  of  almost  pure  pine  may  be  met  with.  In  Canada  and 
Norway  spruce  prevails  over  large  areas.  South  America  has  many 
large  tracts  covered  by  virgin  coniferte  forests  holding  undisputed 
possession  of  the  soil.  All  these,  and  many  others  existing  in 
various  parts  of  the  v/orld,  are  entirely  the  result  of  natural  regen- 
eration, which,  after  successive  generations,  has  resulted  in  the 
survival  of  one  or  two  of  the  fittest  species,  to  the  more  or  less 
complete  exclusion  of  those  unable  to  cope  with  them.  It  will 
generally  be  found  that  the  number  of  species  represented  on  any 
particular  soil  varies  with  its  fertility.  On  deep,  fertile  land,  a  far 
larger  number  of  species  will  be  found  growing  side  by  side  than 
where  the  soil  is  thin  and  poor.  Mountain  slopes,  sandy  plains, 
and  rocky,  sterile  ground  of  any  description  will  chiefly  be  occupied 
by  a  few  trees  and  dwarf  shrubs  which  are  endowed  with  special 
qualities  for  existing  on  such  soils,  and  which  are  rarely  found 
elsewhere.     This  accounts,  in  a  great  measure,  for   the  pure  or 
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unmixed  character  of  many  natural  coniferous  forests  as  compared 
with  those  consisting  of  broad-leaved  species,  which  require  and 
only  come  to  perfection  on  good  land.  To  survive  at  all  in  large 
numbers,  many  tender  coniferous  seedlings  must  possess  a  certain 
monopoly  of  the  soil,  or  their  chance  of  competing  successfully  with 
stronger  and  hardier  seedlings,  or  forms  of  surface  growth,  is  very 
remote.  Our  own  native  Scots  pine  is  an  example  of  this,  for  we 
only  find  it  coming  up  freely  on  poor  heathy  soils,  where  little  else 
will  grow. 

In  Great  Britain  only  two  principal  types  of  natural  forest  have 
been  known  to  exist  in  historic  times.  The  earliest  reference  to 
British  forests  is  found  in  Caesar's  Bello  Galiica,  Book  I.,  where 
mention  is  made  of  the  vast  forests  which  covered  the  country  at 
that  time.  So  far  as  we  know,  the  whole  of  the  southern  and 
midland  counties  of  England  were  practically  covered  by  forest, 
with  the  exception  of  the  hill  ranges,  chalk  downs,  etc.,  which  do 
not  appear  to  have  been  wooded  within  historic  times. 

A  thousand  years  after  Crtsar's  conquest,  that  of  tlie  Norman 
invader  came  about,  and  here  again  we  have  fairly  reliable  records 
of  what  the  forests  at  that  time  consisted.  The  numerous  references 
to  pannage  in  Do/iwsday  reveals  the  fact,  which  is  proved  in 
various  other  ways,  that  oak  was  the  principal  and  most  valued 
constituent  of  the  forests  of  those  days.  Their  chief  value  appears 
to  have  been  the  shelter  and  food  they  afforded  for  deer  and  swine, 
and  in  both  Saxon  and  Norman  times  swine's  flesh  was  a  staple 
article  of  diet  among  the  poorer  classes. 

We  may  safely  conclude,  therefore,  that  the  indigenous  forests 
of  England  were  chiefly  composed  of  oak,  with  a  sprinkling  of  ash, 
and  the  usual  minor  trees  and  shrubs  common  in  such  woods. 
Whether  beech  is  truly  indigenous  or  not,  it  is  difficult  to  say. 
Caesar  is  supposed  to  have  stated  that  it  was  not ;  i)ut  whether  his 
"fagum"  refers  to  beech  or  Spanish  chestnut,  it  is  difficult  to 
decide.  So  far  as  we  know,  however,  beech  has  not  l)een  found 
in  peat  bogs,  or  other  remains  of  thai  kind,  while  its  tendency  to 
exterminate  the  oak  on  dry  ground  when  left  to  itself,  would  favor 
the  theory  that  it  did  not  exist  in  luiglish  forests  till  comparatively 
recent  times. 

In  the  north  of  ICngland  and  Scotland,  the  poorer  heathy  soils 
were  probably  covered  with  forests  of  Scots  fir  and  birch,  with  oak, 
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etc.,  in  the  valleys  and  lowlands.  Intermixed  with  these  two  types 
of  forest  were  extensive  bogs  or  swamps,  partly  covered  with  alder, 
willow,  and  birch,  and  occupying  a  great  deal  of  the  level  and  low- 
lying  part  of  the  country,  many  of  which  have  only  been  removed 
within  comparatively  recent  times. 

There  is  little  reason  to  doubt,  therefore,  what  the  result  of  leaving 
land  entirely  to  Nature  would  be.  So  far  as  indigenous  species 
are  concerned,  we  have  only  to  fence  off  a  piece  of  ground  from 
cattle,  sheep,  and  rabbits,  and  we  quickly  get  a  sample  of 
indigenous  forest  of  one  or  the  other  of  the  types  mentioned  above. 
Even  when  unfenced,  thousands  of  oak,  ash,  beech,  and  other 
seedlings  spring  up  in  every  pasture  alter  a  good  seed  year,  and 
where  seed-bearing  trees  are  within  a  reasonable  distance.  Such 
instances  prove  the  capability  of  Nature  to  reassert  herself  when- 
ever she  gets  the  opportunity,  and  there  is  little  doubt  that  this 
country  would  regain  its  original  condition  in  a  hundred  years  or 
so  if  men  and  domestic  animals  were  to  disappear  from  it. 

This  being  so,  and  no  close  observer  of  Nature  can  doubt  it,  it 
seems  a  great  mistake  that  no  advantage  should  be  taken  of  these 
enormous  recuperative  powers,  and  that  millions  of  seedlings 
should  be  allowed  to  perish,  year  after  year,  in  our  woods,  for  want 
of  a  little  assistance.  To  leave  everything  to  natural  regeneration 
would  undoubtedly  be  a  mistake,  for  it  often  happens  that  a  species 
will  reproduce  itself  freely  upon  a  soil  which  will  not  bring  it  to 
perfection,  or  on  which  another  species  would  prove  more  profit- 
able. Ash,  for  instance,  will  often  re[)roduce  itself  freely  upon 
poor  gravel,  or  almost  bare  chalk  ;  but,  although  growing  well  for 
a  few  years,  will  not  reach  a  profitable  size.  In  such  cases  it  would 
be  bad  forestry  to  rely  entirely  upon  the  species  that  happened  to 
exist  and  reproduce  itself,  while  another  tree  might  yield  a  far 
more  profitable  crop.  But  given  the  right  tree  on  the  right  soil, 
it  certainly  seems  a  wasteful  policy  to  withhold  the  necessary 
assistance  for  securing  a  healthy  young  crop  springing  up  in  the 
place  of  a  mature  wood. 

One  great  obstacle  to  success  in  this,  as  in  most  other  branches 
of  English  forestry,  is  the  absence  of  any  definite  ideas  in  regard 
to  the  management  of  woods.  They  are  planted,  thinned,  and 
felled  according  to  the  ideas  or  requirements  of  the  propiietor  for 
the  time  being,  and  who   rarely  enquires  into  their  inner  working, 
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or  lays  down  any  settled  policy  to  be  pursued  in  connection  with 
them.  In  many  cases  where  natural  regeneration  might  be 
successfully  brought  about  with  little  trouble,  the  necessary 
measures  are  neglected,  and  the  chance  is  probably  lost  for  many 
years,  or  perhaps  for  ever.  It  is  not  a  system  that  can  be  adopted 
on  the  spur  of  the  moment,  neither  is  it  suitable  in  all  cases  ;  but 
where  there  is  every  prospect  of  success,  and  the  old  wood  can  be 
conveniently  or  profitably  felled,  it  is  certainly  cheaper  and,  in 
manv  cases,  more  successful  than  replanting. 

Conditions  Necess.-^ky  for  Successful  Natuk.vl 
Regeneration. 

The  general  conditions  necessary  to  bring  about  successful 
natural  regeneration,  are  much  the  same  for  all  broad-leaved 
species.      They  may  be  enumerated  as  follows  : — 

1.  Presence  of  Seed-bearing  Trees. 

2.  Cleanliness  and  Porosity  of  Surface  Soil. 

3.  Absence  of  large  (juantities  of  Raw  Humus. 

4.  Necessary  Covering  of  the  Seed  by  Soil. 

5.  Protection  of  Seedlings   from   Ground   Game  and  other 

destructive  Vermin. 

6.  Timely  Removal  of  the  Old  Crop  of  Seed-bearing  Trees. 

1.  Presence  of  Seed-bean/ti:^  Trees. —  The  total  production  of 
seed  in  a  mature  wood,  depends  chiefly  upon  the  light  and  air 
afforded  to  the  crowns,  together  with  the  size  of  the  latter.  In  a 
dense,  thickly-grown  crop,  only  a  small  proportion  of  the  crowns 
are  sufificiently  exposed  to  the  sun  to  produce  the  class  of  wood 
needed  for  producing  flowers  and  fruit  on  a  large  scale,  and  in 
such  cases,  the  quantity  of  seed  produced  by  each  tree  is  very 
small.  With  some  species,  the  production  of  seed  commences  very 
early  in  trees  with  well-developed  crowns,  and  in  English  woods, 
which  generally  suffer  from  over  rather  than  under-thinnmg,  the 
crowns  are  usually  capable  of  seed  production  by  the  time  they  have 
reached  middle  age.  It  is  only  occasionally,  therefore,  that  any 
sfjecial  steps  need  be  taken  to  afford  more  light  and  air  than  the 
trees  are  already  in  possession  of,  and,  in  such  cases,  a  little  thinning 
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will  usually  do  all  that  is  required,  although  the  season  and  the 
weather  of  the  previous  autumn  are  the  principal  factors  in  the 
process. 

In  thinning  for  this  purpose,  the  first  steps  should  be  the  removal 
of  any  species  which  are  not  desired  to  reproduce  themselves  in 
the  young  crop.  Sycamore  and  birch,  for  instance,  are  often 
perfect  weeds  on  certain  soils,  and,  if  left  alone,  will  choke  out 
most  other  species  of  an  equal  age.  In  a  mi.Ked  plantation,  the 
cutting  out  of  all  undesired  species  will  usually  be  sufficient  until 
a  good  seed  year  arrives.  In  pure  woods,  the  thinning  should  be 
directed  towards  the  removal  of  all  partly  suppressed  or  weakly 
trees,  and  also  of  all  wide-spreading  crowns  or  badly-shaped 
stems.  The  trees  left  for  seed  production  should  be  tall,  straight 
individuals,  with  crowns  of  normal  shape  and  size,  and  should  be 
left  at  as  regular  distances  apart  as  possible.  In  a  well  stocked 
wood,  from  one-third  to  one-half  of  the  entire  stock  may  be  safely 
removed  at  this  thinning  ;  but  in  a  thin  or  irregularly  stocked 
wood,  the  trees  must  be  left  according  to  their  condition  and 
distribution  over  the  ground  ;  thick  parts  must  be  freely  thinned, 
while  the  entire  crop  may  have  to  be  left  until  a  seed  year  arrives 
in  other  places.  Species  with  winged  seeds,  such  as  the  ash  or 
Scots  fir,  are  capable  of  seeding  a  much  larger  area  than  those 
with  heavy  seeds,  such  as  beech  or  oak,  and  in  leaving  seed  trees 
this  should  be  considered. 

2.  Cleanliness  aftd  Porosity  of  Surface  Soil. — However  abundant 
the  supply  of  seed  may  be,  and  however  good  its  quality,  it  has 
little  chance  of  germinating  or  establishing  itself  in  the  ground, 
unless  the  surface  is  comparatively  clean,  and  free  from  weeds  and 
rubbish,  and  in  a  loose  and  friable  condition.  Want  of  cleanliness 
is  one  of  the  chief  characteristics  of  English  woods,  and  is  in 
striking  contrast  to  those  on  the  Continent,  where  sylviculture 
has  been  made  a  study  of.  The  open  order  of  English  woods, 
indirectly  due  to  game-rearing,  forms  an  excessive  growth  of  surface 
vegetation  of  various  kinds.  The  result  is  that  many  years  previous 
to  the  maturing  of  a  crop  of  timber,  grass,  bracken,  brambles,  and 
rubbish  of  all  kinds,  have  usually  held  undisturbed  possession  of 
the  surface  soil,  and  although  this  growth  may  not  prevent  the 
germination  of  the  seed,  it  chokes  and  smothers  the  seedlings 
during  the  first  summer.      Here  and  there,  a  patch  of  seedlings 
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may  manage  to  get  their  heads  clear  of  this  growth,  but  anything 
hke  a  regular  crop  is  out  of  the  question,  where  the  denser  forms 
of  growth  prevail. 

The  only  natural  way  of  keeping  ground  clean  in  a  wood,  is 
that  of  maintaining  a  thick  crop  of  trees  throughout  the  entire 
rotation,  so  that  the  shade  and  leaf  fall  combined  may  kill  off  the 
surface  growth,  and  prevent  it  from  re-establishing  itself  from  seed 
blown  in  by  wind,  or  carried  by  birds.  With  some  species  the 
necessary  degree  of  density  is  not  easily  maintained  as  the  age  of  the 
wood  increases.  Oak,  ash,  and  many  other  light-demanding  trees 
can  rarely  be  kept  dense  enough  to  prevent  surface  growth  from 
re-establishing  itself,  after  the  first  fifty  years  or  so,  and  in  order  to 
remedy  this,  advanced  sylviculture  demands  the  presence  of  a 
shade-bearer,  such  as  beech,  in  order  to  maintain  a  close  canopy, 
and  this  is  usually  introduced  as  a  second  story.  This  natural 
method  is  rarely  practicable  in  English  woods,  however,  owing  to 
the  fondness  of  gamekeepers  and  sportsmen  for  the  very  rubbish 
it  is  the  desire  of  the  forester  to  exterminate,  and  in  order  to  bring 
about  the  desired  condition  of  the  surface  soil,  artificial  means 
must  be  employed. 

The  best  means  for  this  purpose  must  depend  upon  the  nature 
of  the  growth  it  is  desired  to  deal  with,  ^^'here  it  consists  of  strong, 
woody  growth,  such  as  elder,  brambles,  etc.,  grubbing  it  up  by  the 
root  is  the  only  successful  way  of  dealing  with  it.  This  grubbing 
may  be  made  to  serve  a  double  purpose  if  carried  out  during  a 
seed-year,  for  the  working  and  turning  over  of  the  ground  will  bury 
large  quantities  of  seed,  which,  in  the  case  of  oak  and  beech, 
would  lie  on  the  surface,  and  probably  be  destroyed  by  birds  and 
vermin. 

Where  f  rass,  bracken,  nettles,  and  strong,  rank  weeds  of  various 
kinds,  form  a  thick  jungle  two  or  three  feet  high,  it  is  almost 
hopeless  to  attempt  to  bring  it  into  a  condition  fit  for  natural 
regeneration.  To  trench  and  clean  the  ground  by  hand  labour 
ecjuals,  and  probably  exceeds,  the  cost  of  planting ;  while  cleaning 
strips  or  patches  only  answers  when  constant  attention  is  paid  to 
them,   and   the    expense    is    still   great    compared    with   planting. 

Taking  the  great  expense  into  consideration  on  the  one  hand, 
and  the  remote  chances  of  success  on  the  other,  it  is  not  worth 
while  spending  time  and   money  in  attempting  to   bring  about 
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natural  regeneration  under  such  conditions,  but   to  re-stock  the 
ground  by  planting. 

Growth  which  does  not  form  a  matted  surface,  or  which  is 
sufficiently  open  to  allow  seedlings  to  grow  up  amongst  it,  can  be 
dealt  with  more  easily.  Amongst  such  growth  may  be  enumerated: 
the  wild  hyacinth  {Scilla  nutans),  dog's  mercury  {Mercurialis 
perennis),  wood  sorrel  {Oxalis  acetosilla),  ramsons  {Allium  ursinum), 
common  heather  {Erica  vulgaris),  and  various  grasses  characteristic 
of  woods  and  shady  places.  Such  growth  allows  most  indigenous 
hardwood  seedlings  to  grow  up  easily  amongst  it,  providing  they  get 
a  fair  start  the  first  season. 

When  a  fair  proportion  of  the  crop  can  be  felled  in  the  autumn 
of  a  seed  year,  little  preparation  of  the  surface  is  necessary,  as  the 
treading  of  men  and  horses,  the  passing  of  carts  and  wagons 
over  the  ground,  and  the  dragging  of  timber,  will  usually  do  all 
that  is  necessary,  and  far  more  effectually  bury  and  cover  the  seed 
of  oak  and  beech,  than  can  be  done  by  other  means.  The 
presence  of  men  in  the  woods  also  keeps  off  pigeons  and  pheasants 
during  the  winter,  and  thus  secures  the  seed  from  the  attacks  of 
its  most  dangerous  foes.  To  assure  success,  however,  the  felling 
must  be  done  comparatively  early  in  the  winter  season,  and  the 
timber  and  brushwood  cleared  off  the  ground  by  April  at  the 
latest.  In  both  beech  and  oak  woods,  immense  flocks  of  pigeons 
visit  them  during  good  seed  autumns,  and  quickly  devour  the 
greater  part  of  the  crop  if  undisturbed.  To  leave  timber  and 
brushwood  on  the  ground  after  April,  would  interfere  with  the 
growth  of  the  seedlings,  while  large  quantities  would  be  damaged 
in  its  subsequent  removal. 

Where  felling  cannot  be  conveniently  done  while  the  seed  is 
still  falling,  the  ground  must  be  prepared  by  hand  labour  or  horse- 
power, according  to  the  nature  and  state  of  the  surface.  On  flat 
or  fairly  level  ground,  horse-power  may  often  be  advantageously 
used  for  cleaning  or  breaking  up  the  surface  in  lines,  or  in  the 
most  thorough  manner  possible.  Ploughing  is  usually  out  of  the 
question  in  old  woods,  but  scarifying  and  breaking  up  the  surface 
can  be  done  by  means  of  an  old  grubber,  with  two  or  three  tines, 
providing  the  soil  is  not  too  full  of  roots  to  prevent  it  running 
through  the  upper  three  or  four  inches.  Where  old  stumps  are 
very  thick,  it  will  be  found  better  to  employ  hand  labour,  as  the 
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ground  can  thus  be  prepared  more  thoroughly.  A  light  grub-axe, 
or  heavy  hoe,  is  the  best  implement  for  the  purpose,  and  the 
surface  should  be  stirred  up  in  lines,  a  foot  or  eighteen  inches 
wide,  at  three  feet  intervals. 

This  stirring  of  the  surface  soil  is  most  imperative  where  it 
is  of  a  hard,  bare  nature,  affording  no  cover  or  shelter  for  the  seed 
of  any  kind.  Such  instances  may  frequently  be  met  with  in 
coppice  woods,  or  stiff  clay  soils,  where  the,  humus  layer  is  light, 
and  the  surface  growth  suppressed  by  the  underwood.  When  the 
latter  is  cut,  the  surface  becomes  hard  and  smooth  under  the 
influence  of  the  sun  and  wind,  and  seeds  falling  upon  it  cannot 
get  a  firm  hold  of  the  ground,  even  if  they  escape  being  devoured 
by  pigeons,  etc.  The  treatment  of  heathy  surfaces  will  be  dealt 
with  later. 

3.  Absence  0/  large  qtianiiiies  of  Eatv  Humus. — In  the  majority 
of  English  woods,  leaf  canopy  is  rarely  dense  enough  to  allow 
raw  humus  to  accumulate  to  any  great  extent.  Cases  sometimes 
occur,  however,  in  beech  woods,  where  dry  leaves,  sticks,  etc.^ 
exist  to  an  extent  which  prevents  the  seed  from  reaching  the  soil 
beneath,  and  although  a  certain  proportion  of  it  may  germinate, 
the  seedlings  fail  to  establish  themselves  before  the  arrival  of  hot 
weather,  and  they  then  wither  up.  In  such  cases,  successful 
regeneration  cannot  be  obtained  until  this  raw  humus  has  either 
been  removed,  or  given  time  to  decay  into  leaf  mould.  So  long 
as  the  old  crop  is  mauitained  at  its  full  density,  the  reduction  of 
the  humus  by  natural  decay  cannot  take  place,  as  fresh  additions 
are  annually  being  made  to  it.  By  thinning  the  wood,  the  leaf 
canopy  may  be  reduced  to  the  desired  extent ;  but  it  usually  takes 
two  or  three  years  before  the  humus  weathers  down  to  the  proper 
condition  for  the  successful  germination  of  the  seed,  and  then  a 
good  seed  year  may  not  occur  at  the  desired  moment.  It  is 
probably  belter  to  take  the  earliest  opportunity  of  re-stocking  the 
ground  after  the  necessary  thinning  has  been  done,  and  to  afford 
artificial  assistance  towards  the  removal  of  the  humus,  by  raking 
together  and  burning  the  upper  layer  of  leaves  and  rubbish  during 
the  summer  or  early  autumn  of  a  good  seed  year.     Tliis  work  will 
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rarely  be  necessary  over  the  entire  surface,  and  in  any  case  the 
lower  or  partially  decayed  layer  should  not  be  removed,  but  simply 
stirred  up  as  much  as  possible,  so  as  to  leave  a  rough  surface  for 
the  reception  of  the  seed. 

It  is  rarely  possible  in  English  woods,  except  comparatively 
young  ones,  to  carry  out  what  are  known  in  sylviculture  as 
"  preliminary  fellings,"  beyond  what  has  already  been  described  as 
seed-bearing  trees.  Such  fellings  serve  the  double  purpose  of 
preparing  the  trees  for  seed  production,  and  the  soil  for  the 
reception  of  the  seed ;  but  it  will  generally  be  found  that  such 
fellings  have  been  made  many  years  before  any  definite  idea 
existed  of  reaping  the  full  crop  and  re-stocking  the  ground,  and 
that  the  results  which  would  follow  a  preliminary  felling  under 
normal  conditions,  would  be  very  different  when  it  was  made 
under  more  or  less  abnormal  ones.  The  problem  in  English 
forestry,  is  usually  that  of  obtaining  proper  results  from  unfavourable 
conditions,  and  methods  which  are  found  to  work  well  in  one 
instance,  may  require  considerable  modification  when  applied  to 
another. 

4.  Necessary  Covering  of  the  Seed  by  Soil. — In  the  case  of  oak, 
beech,  and  chestnut,  and  all  large  seeds,  one  of  the  obstacles  to 
successful  germination,  is  the  difficulty  of  getting  them  properly 
covered  by  soil,  for,  as  already  pointed  out,  they  are  very  liable  to 
be  destroyed  by  vermin  or  birds,  if  not  quickly  protected.  One 
method  of  getting  the  seed  covered — that  of  felling  part  of  the 
old  crop  just  after  the  seed  falls — has  been  dealt  with,  and  is 
undoubtedly  the  best  and  cheapest  method  where  practicable. 
When  reasons  against  this  method  exist,  artificial  means  must  be 
used  for  getting  it  done,  and  providing  they  are  cheap  enough,  it 
matters  little  what  they  are.  Driving  cattle  or  sheep  about  the 
wood  for  an  hour  or  two  daily  during  the  seed  fall,  would  answer 
the  purpose  as  well  as  any,  but  this,  like  felling  the  timber,  would 
probably  be  objected  to  by  the  gamekeeper.  Treading  the  seed 
in  by  the  foot  is  a  quiet,  but  slow  method,  and  on  a  small  area 
would  be  the  best,  the  ground  being  first  loosened  up  with  a  spade 
or  hoe,  in  lines  or  patches,  and  a  man  sent  along   them  two  or 
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three  times  a  week  to  tread  in  and  cover  freshly  fallen  seed.  In 
fact,  dozens  of  ways  might  suggest  themselves,  as  any  method 
must  be  more  or  less  rough  and  ready,  and  only  effective  with  a 
portion  of  the  crop. 

5.  Protection  of  Seedlings  from  Ground  Game  and  othtr  destructive 
Vermin. — In  British  woods,  the  presence  of  large  quantities  of  ground 
game  does  more  than  anything  else  to  prevent  their  successful 
natural  regeneration.  The  seed  may  germinate,  live  a  few  weeks,  and 
is  then  eaten  off  by  rabbits,  with  the  exception  of  a  patch  or  two 
here  and  there,  which  has  been  protected  by  grass  or  other  growth 
from  their  notice.  The  only  remedy  against  these  attacks,  is  either 
that  of  thoroughly  killing  down  the  rabbits,  or  excluding  them 
from  the  area  dealt  with,  by  wire-netting.  On  game-preserving 
estates,  the  latter  method  is  the  only  satisfactory  or  practicable 
one,  for  experience  proves,  over  and  over  again,  that  no  dependence 
can  be  placed  upon  their  suppression  by  the  gamekeeper. 

To  prevent  all  {)ossibility  of  failure,  therefore,  netting  in  the  area 
to  be  dealt  with,  is  imperative  in  all  cases  where  an  average  head 
of  rabbits  exists.  Where  a  very  thick  crop  of  seedlings  happens  to 
exist  side  by  side  with  a  small  head  of  ground  game,  it  may  be 
possible  to  neglect  this  precaution,  but  such  instances  are  few  and 
far  between.  The  beech  woods  of  Bucks  have  reproduced 
themselves  for  many  generations  without  assistance  of  this  kind, 
owing  to  the  fact  that  beech  does  not  make  a  favourite  rabbit 
cover,  while  being  surrounded  by  arable  land  to  a  large  extent, 
their  presence  is  not  favoured  by  many  farmers.  Ash,  again,  often 
comes  up  in  vast  numbers  in  spite  of  rabbits,  and,  in  this  case,  its 
very  density  forms  a  protection  against  them  after  they  are  a  foot  or 
so  in  height ;  for  rabbits  prefer  variety,  and  only  a  small  proportion 
of  a  thick  crop  of  seedlings  will  be  totally  destroyed  under  ordinary 
circumstances.  But  apart  from  such  cases,  wire-netting  can  rarely 
be  dispensed  with,  and  although  it  is  an  additional  expenditure 
which  many  might  grudge,  it  usually  pays  in  the  long  run  to  erect  it. 

When  netting  is  erected,  however,  care  should  be  taken  that  it 
is  not  only  erected  properly,  but  that  netting  of  the  correct 
mesh  and  width  should  be  used.  Miles  of  netting  erected  in 
woods  are  absolutely  useless,  owing  to  too  large  a  mesh  being  used. 
Not  less  than  four  feet  in  width,  or  more  than  one-and-a-quarter 
inch  mesh,  let  well  into  the  ground,  and  leaning  well  towards  the 
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outside,  will  exclude  nine-tenths  of  rabbits,  and  that  is  usually 
as  much  as  one  ought  to  expect.  In  the  case  of  woods  being 
naturally  regenerated,  it  cannot  be  erected  before  the  ground  is 
cleared  of  all  felled  timber  and  brushwood,  and  should  not  be  put 
up  before  the  result  of  the  methods  adopted  to  bring  it  about  can 
be  seen.  Generally  speaking,  the  end  of  June  or  July  will  be 
soon  enough,  unless  the  ground  has  to  be  re-stocked  in  any  case, 
when,  of  course,  it  can  'be  erected  as  soon  as  the  ground  is  cleared. 
But  when  it  is  a  case  of  natural  regeneration  or  nothing,  as  often 
happens  in  thin  woods,  it  would  be  an  unnecessary  expense  to 
put  it  up  before  it  was  really  required,  besides  presenting  the 
gamekeeper  with  a  "grievance"  which  he  is  always  ready  to  make 
use  of 

6.  Timely  Removal  of  the  Old  Crop  of  Seed-l>eari>!g  Trees. — 
When  patches  of  seedlings  spring  up  in  woods  quite  spontaneously, 
many  of  them  are  ruined  and  useless,  owing  to  the  parent  trees 
above  them  checking  their  growth  after  a  few  years,  or  producing 
leaning  or  crooked  stems.  The  same  thing  would  happen  if  the 
parent  trees  were  left  too  long  on  the  ground  in  any  case,  and  the 
length  of  time  they  should  stand  must  be  determined  by  the 
shelter  required  by  the  young  crop.  Both  ash  and  beech  are  very 
liable  to  be  injured  by  late  frosts,  and  although  the  presence  of  the 
old  trees  does  not  absolutely  prevent  such  injuries,  it  lessens  it  to  a 
great  extent  by  the  crowns  of  the  trees  sheltering  the  young  crop 
beneath.  In  spots  at  all  liable  to  suffer  annually  from  these 
frosts,  such  as  hollows  or  low  flat  ground,  the  old  trees  should 
stand  for  at  least  eight  or  ten  years  before  being  removed.  Strong 
soils  usually  enable  the  old  trees  to  be  left  longer  than  light  sandy 
soils,  as  on  the  former  a  smaller  amount  of  light  is  required  than 
on  the  latter.  High-lying  or  sloping  ground  stocked  with  oak  or 
other  light-demanding  species,  may  dispense  with  the  old  crop 
very  early,  and  with  oak  especially,  the  sooner  it  is  removed  the 
better,  for  this  species  can  hardly  have  too  much  light  from  the 
first. 

In  both  cutting  and  removal,  a  certain  amount  of  damage  to  the 
young  crop  cannot  be  avoided,  but  if  none  but  tall,  moderately 
jrowned  trees  have  been  left,  it  is  not  so  great  as  might  be  imagined. 
The  loss  of  a  leader  or  other  injury  to  a  young  tree  is  easily 
repaired,  and  where  a  thick  crop  is  present  a  few  can  always  be 
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spared.  The  removal  of  these  trees  from  the  regenerated  area 
should  always  be  effected  by  means  of  the  janker  or  bob-wheels, 
and  a  line  followed  which  passes  over  the  lowest  and  smallest  trees, 
which  are  less  likely  to  be  injured  than  larger  ones.  After  this  is 
completed,  the  damaged  trees  can  be  gone  through  with  a  pruning 
knife,  and  many  injuries  attended  to  with  advantage. 

Subsequent  Treatment  of  a  Regenerated  Area. 

When  a  good  crop  of  seedlings  has  been  established  on  the 
ground,  little  remains  to  be  done  but  the  filling  up  of  blanks  and  thin 
places  by  transplanting  from  thick  patches,  or  the  introduction  of 
other  species.  A  regular  crop  of  seedlings  is  very  exceptional  over 
a  large  area,  and  unless  blanks  and  thin  spots  are  filled  u{)  in  the 
course  of  a  year  or  two,  a  reduced  yield  of  timber,  and  patches  of 
rubbish  and  useless  growth  will  be  the  result.  In  the  case  of  oak 
and  beech,  it  is  usually  more  profitable  to  partly  fill  up  such  blanks 
with  larch,  ash,  or  other  trees  whicli  can  be  taken  out  and  utilized 
when  thinning  becomes  necessary.  Pure  woods  of  oak  and  beech 
rarely  pay  under  ordinary  conditions,  owing  to  the  low  value  of 
their  thinnings,  and  the  time  they  take  to  mature.  Larch  and 
beech  make  a  first-rate  mixture,  for  neither  interferes  with  the 
other's  growth  for  some  years,  and  when  the  larch  matures,  which 
may  be  any  time  between  the  twentieth  and  fiftieth  year,  it  can  be 
taken  out,  and  leave  a  thick  crop  of  beech  behind  to  grow  on  to 
matuiity.  A  mixture  of  oak  and  larch  requires  more  care,  in 
order  to  prevent  the  latter  from  overgrowing  the  oak,  but  if 
carefully  attended  to  during  the  first  twenty  years,  good  results 
from  this  mixture  are  not  difficult.  As  a  general  rule,  however, 
ash  makes  a  more  suitable  mixture  for  oak  than  larch,  as  they  are 
more  evenly  matched,  and  less  liable  to  suffer  from  neglect.  Beech 
and  oak  make  a  perfect  sylviculiural  mixtuie  if  carefully  attended 
to,  by  cutting  back  the  beech  from  time  to  time  ;  and  woods 
composed  of  these  two  species  are  the  easiest  to  regenerate 
naturally. 

In  addition  to  the  thinning  out  of  thick  patches  in  order  to  fill 
u[)  blanks,  it  is  frecjuently  desirable  to  look  over  all  such  spots 
generally  when  llie  plants  are  from  two  lo  three  frvi  high,  ami  thin 
out  more  or  l-jss  regularly  as  lequired,  and  ikar  away  overgrowing 


255 

weeds  and  rubbish.  There  is  httle  doubt  that  artificial  thinning, 
if  judiciously  carried  out,  is  very  beneficial  in  cases  of  thick  natural 
regeneration,  not  alone  by  reducing  the  number  of  plants,  but  by 
removing  any  badly  shaped  or  extra  large  individuals,  which  are 
likely  to  develop  large  heads  if  left  alone,  and  overtop  their 
neighbours  round  about.  Such  individuals,  if  undisturbed,  make 
the  finest  trees,  but  they  do  so  at  the  expense  of  the  general  crop, 
by  taking  up  more  room  than  is  due  to  them. 

Typical  Examples  of  Natural  Regeneration  of  Oak, 
Ash,  and  Beech. 

Examples  of  natural  regeneration  of  oak  and  ash  are  so  plentiful 
all  over  the  country  on  a  small  scale,  and  so  rare  on  a  large  scale, 
that  it  is  difficult  to  pick  out  individual  instances  which  may  fairly 
be  considered  successful  examples  of  the  system  when  reviewed 
from  a  sylvicultural  standpoint.  This  is,  of  course,  almost  entirely 
due  to  the  fact  that  no  organized  attempts  are  made  to  bring  them 
about,  owing  to  the  general  presence  of  rabbits.  Where  instances 
do  occur,  they  are  chiefly  the  result  of  chance  rather  than  design, 
and  it  will  generally  be  found  that  the  comparative  absence  of 
ground  game,  in  conjunction  witli  other  favourable  circumstances, 
is  the  primary  cause.  Taking  the  country  generally,  ash  is  the 
most  common  species  met  with  as  resulting  from  the  process. 
It  produces  abundant  crops  of  seed,  which  are  able  to  distribute 
themselves  over  a  large  area  from  one  centre.  The  seeds  are  not 
devoured  to  any  great  extent  by  birds  or  vermin,  and  they  lie  on 
the  ground  sufficiently  long  before  germinating  to  get  well  in 
contact  with  the  surface  soil.  Owing  to  these,  and  other  causes, 
natural  regeneration  of  this  tree  takes  place  more  or  less  in  all 
woods  which  contain  seed-producing  trees,  and  in  coppice  woods 
it  is  the  chief  factor  in  replacing  worn  out  shoots  and  keeping  up  a 
succession  of  standards.  Rabbits  do  not  easily  destroy  it  outright, 
as  when  eaten  off  it  throws  up  fresh  shoots  from  the  surface,  and 
manages  to  keep  alive  somehow.  The  best  examples  of  successful 
regeneration  of  ash  we  have  seen,  have  been  in  comparatively 
young  larch  plantations.  The  humus  layer  formed  by  larch  needles 
seems  particularly  favourable  to  the  germination  of  ash  seed,  and 
in   soils  suitable  for  ash,   no  cheaper  way  of  raising  it  could  be 
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adopted  than  that  of  planting  the  ground  with  larch,  and  sowing 
the  ash  seed  as  the  larch  approached  maturity.  Fig.  i  is  an 
illustration  of  self-sown  ash,  which  sprang  up  in  a  young  larch 
plantation,  and  from  which  the  badly  diseased  larch  had  been 
•gradually  removed.  Almost  the  whole  of  this  plantation  was  thickly 
stocked  with  ash  seedlings  beneath  the  larch,  and  as  the  latter 
failed  in  many  places,  eventually  the  self-sown  crop  was  able  to 
com[iletely  replace  it.  Another  instance  we  know  of,  also  under 
a  mixture  of  ash  and  larch  poles,  shows  an  exceedingly  thick  plant 
of  ash  seedlings,  over  an  acre  or  more  of  ground,  and  which 
resembles  a  nursery  seed-bed,  so  thickly  and  regularly  have  they 
appeared.  In  fact,  under  anything  like  favourable  circumstances, 
natural  regeneration  of  ash  is  attended  with  little  risk,  and  might 
be  adopted  to  a  much  greater  extent  than  it  is. 

Examples  of  successful  regeneration  of  pure  oak  woods  are 
comparatively  rare,  chiefly  on  account  of  the  acorns  being  devoured 
as  soon  as  they  fall  by  pigeons  and  pheasants.  The  most  frequent 
examples  will  be  found  either  where  the  seed  has  fallen  amongst 
grass  or  other  growth,  which  effectually  conceals  a  large  proportion 
of  it,  or  where  it  has  been  trodden  in  by  man  or  animals  soon  after 
its  fall.  On  a  bare  humus  layer  the  majority  of  seedlings  will  be 
found  in  woods  with  a  mixture  of  beech,  the  leaves  of  which  cover 
the  acorns  quicker  than  those  of  the  parent  tree,  and  to  a  greater 
depth.  A  grassy  surface,  however,  seems  the  natural  seed-bed  of 
oak,  for  very  successful  examples  may  often  be  seen  on  rough  pasture 
adjoining  woods,  which,  for  some  reason  or  other,  has  been  allowed 
to  lie  waste,  or  is  only  lightly  stocked  with  cattle  during  the 
summer.  In  the  presence  of  rabbits,  oak  cannot  hold  its  own  so 
well  as  ash,  probably  owing  to  the  fact  that  it  rarely  comes  up  in 
dense  patches,  but  as  more  or  less  isolated  individuals,  and  is 
therefore  more  exposed  to  attack.  Very  successful  examples  of  oak 
regeneration  may  occasionally  be  met  with  in  co[)pice  woods  where 
the  coppice  has  been  cut  in  a  good  acorn  year.  Under  mature 
coppice  wood  the  soil  is  usually  in  a  perfect  condition  as  a  seed- 
bed, being  lightly  covered  with  humus,  and  loose  and  friable  below. 
The  cutting  of  the  coi^pice  necessitates  the  surface  being  well 
trodden  over  by  the  workmen,  and  in  this  way  large  quantities  of 
acorns  are  pushed  into  the  ground,  and  subsequently  covered  by 
the   cut   underwood    until   it   is  worked    up.      In   such   cases   the 
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following  summer  invariably  sees  a  thick  crop  of  seedlings  on  the 
surface,  and  their  future  existence  entirely  depends  upon  their 
protection  from  ground-game  and  the  suppression  of  the  surrounding 
underwood  shoots,  which  if  left  to  grow  on  will  smother  them  in 
two  or  three  years.  We  know  of  a  splendid  crop  of  young  oaks 
which  originated  in  this  way,  and  which  escaped  destruction  until 
their  number  and  luxuriant  growth  insured  the  protection  they 
deserved.  One  peculiaritv  about  seedling  oaks  is  the  great  distance 
from  the  parent  trees  at  which  they  spring  up.  We  do  not 
remember  ever  noticing  acorns  lying  at  any  distance  from  them, 
yet  seedlings  may  often  be  found  several  hundred  yards  away. 
Birds  and  animals,  no  doubt,  are  the  means  by  which  they  are 
conveyed,  but  which  we  have  never  been  able  to  observe.  Fig.  2 
shows  a  group  of  oaks  which  have  originated  from  seed  in  a  beech 
wood  in  Bucks. 

To  see  the  best  examples  of  beech  regeneration,  one  must  visit 
the  beech  woods  on  the  Chiltern  Hills.  Here  beech  is  grown 
practically  pure,  and  for  many  generations  no  artificial  planting  has 
been  done  in  them,  if  indeed  any  has  ever  been  done  within 
historical  times.  The  system  adopted  in  these  woods  is  practically 
that  of  "  selection  felling,"  no  definite  rotation  being  observed,  but 
the  larger  trees  felled  at  varying  periods  of  from  ten  to  thirty  years, 
and  the  regeneration  left  entirely  to  chance.  The  success  of  the 
system  consequently  varies  greatly,  and  whilst  some  woods  may  be 
seen  which  are  almost  perfect  in  density  and  regularity,  others  are 
very  imperfectly  stocked,  and  produce  a  very  rough  class  of  timber. 
The  most  successful  examples  are  probably  found  where  a  practice 
has  been  observed  of  removing  all  badly  shaped  and  large-headed 
bushy  trees  at  each  felling,  irrespective  of  their  age  or  value  as 
timber.  In  course  of  time  this  results  in  tall,  small  crowned  trees 
prevailing  throughout  the  wood,  and  as  seed-years  are  frequent, 
and  the  surface  generally  favourable  to  germination,  a  constant 
supply  of  seedlings  is  kept  up,  which  have  little  difficulty  in  growing 
up  beneath  the  light  leaf  canopy  which  each  felling  maintains. 
The  success  of  the  system  chiefly  depends  upon  the  small  size  at 
which  the  trees  are  felled,  in  many  cases  not  more  than  a  foot  in 
diameter.  If  large  timber  were  required,  the  crowns  of  the  trees 
would  spread  out  and  form  a  complete  canopy,  which  would  both 
suppress  the  growth  of  seedlings  below  and  provide  a  heavier  leaf 
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fall  than  would  form  the  germination  of  the  seed.  Figs.  3,  4,  5, 
and  6  illustrate  the  different  stages  of  felling  and  growth  in  a 
beech  wood  near  Chesham. 

For  producing  large  timber,  the  system  adopted  in  Continental 
beech  woods  is  preferable,  and  which  differs  very  little  from  the 
the  methods  already  described  under  "General  Conditions,  etc." 
With  pure  beech,  however,  preliminary  fellings  are  of  more 
importance,  while  the  young  crop  requires  more  shade  and  shelter 
than  in  the  case  of  oak  and  ash. 

Natural  regeneration  of  other  broad-leaved  species  is  based  on  the 
same  principles  as  those  enumerated  for  the  three  most  important. 
Birch,  alder,  and  sycamore  give  no  trouble  at  all,  and  soils  which 
will  not  grow  oak,  ash,  and  beech  profitably,  are  usually  better 
occupied  by  some  species  of  conifer. 

Natural  Regeneration  of  Scots  Fir. 

The  natural  regeneration  of  Scots  fir  differs  in  its  most  important 
details,  so  much  from  that  of  broad-leaved  species,  that  it  is  better 
to  deal  with  it  by  itself  This  species,  unlike  most  in  the  early 
stages,  dislikes  shade  of  any  kind,  whilst  that  of  the  parent  tree  is 
almost  poison  to  it  in  the  seedling  stage.  Occasionally  one  may 
see  a  patch  of  seedlings  existing  under  the  shade  of  the  old  trees, 
but  only  in  spots  where  the  seed  has  been  able  to  get  closely  in 
contact  with  the  soil,  as  on  steep  banks,  or  the  sides  of  ravines. 
It  is  not  so  much  that  the  seedlings  cannot  live  under  the  shade, 
but  rather  the  influence  of  the  humus  layer  upon  the  seedlings, 
which  prevents  their  development.  From  close  observation,  we 
are  convinced  that  their  failure  is  due  to  the  fungoid  layer  which 
is  invariably  present  in  fallen  Scots  fir  needles.  This  layer  is 
absolutely  fatal  to  the  tender  radicle  of  the  seedlings,  and  the  latter 
damps  off  a  few  days  after  it  has  entered  it,  in  a  similar  manner 
to  seedlings  of  various  plants  raised  underglass  with  little  ventilation. 
Thousands  of  seedlings  a{)pear  annually  in  Scots  fir  woods,  but  we 
have  never  yet  seen  one  which  has  survived  the  first  two  or  three 
weeks  where  a  humus  layer  existed. 

Another  peculiarity  of  Scots  fir  regeneration,  is  the  necessity  for 
a  heath-covered  surface.  Wherever  heather  prevails,  Scots  fir  will 
seed  itself  freely  away  from  the  shade  of  the  parent  trees  ;    but 
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with  grass  or  any  other  surface  growth,  it  either  fails  entirely,  or 
seedlings  only  come  up  thinly  and  irregularly.  On  the  thin  grass 
covered  slopes  of  various  hill  ranges,  patches  of  self-sown  Scots  fir 
may  often  be  met  with,  but  on  a  far  more  limited  scale  than  on  a 
heathy  surface,  and  the  latter  seems  to  be  always  essential  for 
what  can  be  termed  successful  regeneration. 

Given  a  naturally  dry,  heathy  surface,  which  is  free  from  bracken, 
and  the  presence  of  mature  or  seed-bearing  trees,  no  species  is 
easier  to  deal  with  than  Scots  fir.  The  first  step  is  the  clearing 
of  the  ground,  by  removing  the  old  crop  m  suitable  blocks  or  strips, 
200  to  300  yards  wide.  When  the  whole  of  the  wood  is  practically 
ripe,  felling  should  begin  on  the  east  side,  and  two  or  three  years 
allowed  to  elapse  between  the  felling  of  each  block.  As  soon  as 
the  timber  has  been  cleared  off,  all  rubbish  should  be  collected 
and  burned,  or  if  the  heather  requires  burning,  the  whole  thing 
can  be  done  in  one.  The  clearing  of  the  timber  generally  breaks 
up  and  disperses  a  good  deal  of  the  humus  layer,  and  if  the 
heather  has  been  partly  killed  out  by  the  shade,  this  operation 
allows  it  to  re-establish  itself.  Under  a  thin  crop  of  fir,  heather 
often  grows  very  long  and  rank,  and  when  this  is  the  case,  burning 
is  always  necessary,  otherwise  the  seed  cannot  reach  the  ground 
owing  to  the  moss  which  invariably  covers  it.  This  burning  of  the 
heather  after  the  ground  has  been  cleared,  has  one  drawback ;  it 
leaves  the  surface  charred  and  baked,  owing  to  the  fire  eating  into 
the  layer  of  fibrous  peat  which  heather  always  forms  on  the  surface  of 
the  soil.  It  is  better,  therefore,  to  burn  it  before  the  trees  are  cut, 
if  possible,  as  the  subsequent  felling  and  removal  of  the  timber 
breaks  up  the  hard  crust,  and  leaves  it  in  better  condition  for  the 
growth  of  seedlings. 

In  the  first  year  or  two  after  the  clearing  of  the  ground,  and  until 
the  heather  is  a  few  inches  high,  few  seedlings  will  appear,  or  at  least 
only  to  be  destroyed  by  one  way  or  another;  but  with  the  protecting 
cover  of  heather  they  should  quickly  make  their  appearance  above 
it,  and  it  can  soon  be  seen  whether  the  attempt  at  regeneration  is 
likely  to  succeed  or  not.  If  not,  the  ground  should  be  planted  up 
in  the  usual  way,  and  nothing  will  have  been  lost  by  the  experiment. 
With  ordinary  attention  to  the  above  details,  there  need  be  no 
difficulty  in  regenerating  large  tracts  of  the  fir  and  heather  land 
in  the  country  by  natural  means.     In  many  districts  it  goes  on 
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independent  of  any  assistance  whatever,  and  in  spite  of  cattle  and 
horses,  which  run  over  the  ground,  as  can  be  witnessed  on 
many  commons  in  Hants,  Surrey,  Dorset,  etc.,  as  well  as  on  the 
moors  of  the  North  (Fig.  7).  The  most  successful  example  of 
Scots  fir  regeneration  we  have  ever  seen,  was  on  the  Strathspey  Estate 
of  the  Countess  of  Leafield.  In  the  Carr  and  Skye  plantations 
on  that  estate,  a  perfect  crop  of  self  sown  Scots  fir  may  be  seen, 
smiply  produced  by  cutting  the  old  crop  before  it  in  patches,  until 
the  whole  area  was  regenerated. 

Although  the  method  of  felling  in  strips  has  been  recommended 
on  account  of  its  simplicity  and  adaptability  for  economical  working, 
it  probably  produces  less  favourable  results  than  when  the  old 
trees  are  left  in  small  groups  over  the  whole  area.  This  is  doubtless 
owing  to  the  fact  that  the  best  seed  is  the  heaviest,  and  that  a 
much  larger  percentage  of  good  seed  falls  within  a  few  yards  of 
the  parent  trees  than  further  away.  Too  large  clearings  should 
therefore  be  avoided,  although  in  all  other  respects  they  may  be 
desirable. 

The  only  other  conifer  which  appears  suited  for  natural 
regeneration,  in  our  opinion,  is  the  Weymouth  pine.  It  may 
often  be  seen  growing  u[)  in  Scots  fir  woods  in  which  it  happens 
to  have  been  introduced,  and  appears  much  less  sensitive  to  shade 
than  Scots  fir.  Unless  originally  planted  in  large  quantities, 
however,  it  can  hardly  be  expected  to  give  satisfactory  results  on 
this  system,  and  it  is  only  mentioned  as  being  the  most  frequent 
instance  of  what  may  generally  be  considered  an  unusual  occurrence. 
We  refer  here,  of  course,  to  Great  Britain  only,  as  on  the  Continent, 
and  various  parts  of  the  world,  all  s[)ecies  are  more  or  less 
reproduced  by  this  method,  and  in  natural  forests  entirely  so. 
Silver  fir,  larch,  spruce,  etc.,  are  frequently  met  with  as  self-sown 
seedlings,  but  on  too  small  a  scale  to  give  much  hope  of  any 
attempt  at  their  regeneration  being  successful. 
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II. — Raising  Plantations  from  Seed. 

The  raising  of  plantations  direct  from  seed,  or  sowing  /;/  silii,  is 
a  practice  which  has  ahiiost  entirely  died  out  during  the  last 
century.  Previous  to  the  nineteenth  century,  it  appears  to  have 
been  the  custom  to  raise  oak  and  other  broad-leaved  species  from 
seed  on  the  site  of  the  plantation,  and  transplant  from  the  thickly 
stocked  parts  to  those  where  failures  had  occurred.  This  was 
before  the  days  of  public  nurseries,  and  when  the  planter  had  to 
depend  upon  indigenous  species  for  the  bulk  of  his  work.  From 
Evelyn,  down  to  the  beginning  ot  1800  or  thereabouts,  instructions 
are  given  by  all  the  old  writers  on  woodcraft,  with  regard  to  the 
sowing  of  acorns  and  other  seeds  on  land  intended  for  plantations. 
Concerning  this,  Evelyn  says  in  his  Sylva,  "  If  these  directions 
appear  too  busy  or  operose,  or  that  the  plantation  you  intend  be 
very  ample,  a  more  compendious  method  will  be  the  confused 
sowing  of  acorns,  etc.,  in  furrows,  two  foot  asunder,  covered  at 
three  fingers'  depth,  and  so  for  three  years  cleansed,  and  the  first 
winter  covered  with  fern  without  any  further  culture,  unless  you 
transplant  them."  Again,  in  dealing  with  the  ash,  he  says,  "  But 
if  you  would  make  a  considerable  wood  of  them  at  once,  dig  or 
plow  a  parcel  of  ground,  as  you  would  prepare  it  for  corn,  and 
with  the  corn,  especially  oats  (or  what  other  grain  you  think  fittest), 
sow  also  good  store  of  keys,  some  crab  kernels,  etc.,  amongst 
them  :  take  off  your  crop  of  corn  or  seed  in  its  season,  and  the 
next  year  following  it  will  be  covered  with  young  ashes." 

In  Lowes'  Agricultural  Survey  of  Nottinghamshire,  published  in 
lyp^j  ^  good  deal  of  information  is  furnished  on  the  methods  of 
sowing  plantations  in  that  county.  On  the  VVelbeck  Estate,  acorns 
were  sown  after  2,000  trees  had  been  planted  to  the  acre,  the 
ground  having  previously  been  ploughed  and  cropped  with  turnips, 
and  again  ploughed  before  planting.  After  planting,  acorns  were 
sown  in  short  drills  of  about  a  foot  in  length,  which  work  was 
done  by  two  men,  one  dropping  the  acorns,  the  other  with  a  hoe. 
Speechly,  gardener  to  the  Duke  of  Portland  at  Welbeck,  was  of 
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opinion  that  the  oaks  thus  raised  from  acorns  made  the  best  trees. 
On  the  Clumber  Estate,  a  somewhat  similar  method  was  adopted; 
in  this  case,  however,  the  ground  was  first  sown  with  acorns,  ash 
keys,  etc.,  and  harrowed  twice.  The  quantity  of  seed  used  per 
acre  was :  acorns,  4  to  6  strikes  ;  ash  keys,  4  strikes  ;  hawthorn 
berries,  x  strike;  Spanish  chestnuts,  i  strike.  Si.\  strikes  of  fine 
large  acorns  were  considered  sufficient  to  sow  one  acre,  at  one  toot 
apart. 

In  Marshall's  Planting  and  Rural  Ornament,  published  in  1796, 
instructions  are  given  for  raising  hardwood  plantations  from  seed, 
on  a  system  by  which  crops  of  potatoes,  corn,  etc.,  were  grown 
between  the  rows  of  oaks  for  several  years.  When  the  oaks  were 
well  established,  the  intervening  spaces  were  filled  up  with  ash, 
hazel,  and  other  plants  for  underwood. 

The  chief  aim  of  planters  about  this  period,  appears  to  have 
been  the  production  of  oak  for  naval  purposes,  and  as  the  uses  for 
underwood  and  coppice  at  that  time  were  far  more  numerous,  or, 
at  any  rate,  more  important  than  they  are  to-day,  the  formation  of 
coppice  woods,  with  oak  standards,  was  the  general  rule.  Almost 
all  the  older  woods  in  the  Midlands  and  the  South  of  England 
were  raised  on  the  systems  described  above,  and  it  was  not  until 
the  introduction  of  larch  and  other  conifers,  in  conjunction  with 
the  increasing  enclosure  of  waste  lands,  that  the  attention  of 
planters  were  directed  to  other  species  of  (juicker  growth  and 
earlier  returns,  and  which  were  capable  of  thriving  on  land 
unsuited  for  oak  and  coppice  wood. 

Whether  sowing  or  planting  ij  the  more  economical  under 
present  conditions,  depends,  as  with  natural  regeneration,  upon 
the  soil  and  species.  The  same  principles  hold  good  in  the  one 
case  as  in  the  other,  and  while  it  would  be  almost  waste  of  time  to 
attempt  it  with  delicate  species  on  dirty  or  foul  ground,  it  might 
be  advantageously  adopted  with  many  hardwoods,  and  one  or  two 
conifers,  to  a  much  greater  extent  than  is  the  case  now.  Oak  and 
ash  are  especially  suitable  for  the  method  where  the  ground  is 
strong  and  not  adapted  for  conifers,  and  with  oak,  it  is  by  far  the 
most  successful  way  of  establishing  a  healthy  and  promising  crop, 
especially  where  ground  game  is  troublesome,  and  the  seed  can  be 
collected  on  the  spot.  There  is  little  comparison  between  the 
strong,  straight  seedling  oak,  which  has  never  been  transplanted. 
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and  the  usually  stunted  and  bushy  headed  plant  raised  in  nurseries, 
and  with  which  several  attempts  have  generally  been  made  to 
induce  it  to  grow  without  roots. 

Sowing  leaves  a  much  thicker  crop  upon  the  ground  at  less  cost 
than  could  be  placed  there  by  planting,  and  such  a  crop  is  more 
likely  to  produce  useful  timber  when  the  ground  game  nuisance 
begins,  than  when  that  particular  species  only  forms  about  one-tenth 
of  the  total  crop,  as  is  usually  the  case  in  mixed  plantations. 
The  other  advantages  and  disadvantages  of  sowing  are  similar  to 
those  mentioned  in  connection  with  natural  regeneration,  and  need 
not  be  repeated  here.  In  this  case,  as  in  that,  the  soundest  policy 
seems  to  be  that  of  combining  the  two  processes  of  sowing  and 
planting,  adopting  the  former  with  strong  seedlings  and  the  latter 
with  weakly  ones  if  these  should  be  required.  Sowing,  however, 
should  only  be  adopted  where  the  species  sown  is  intended  to 
form  the  main  crop,  as  the  seedlings  will,  if  successful,  constitute 
the  greater  part  of  the  crop,  and  with  a  species  intended  to  be 
removed  in  the  thinning,  this  is  neither  necessary  nor  desirable. 

The  best  method  to  adopt  in  sowing  tree  seeds,  varies  with  the 
condition  of  the  ground,  whether  cleared  woodland  pasture  or 
arable,  and  also  the  nature  of  the  seedling.  On  old  woodland,  it 
only  differs  from  natural  regeneration  in  that  the  seed  must  be 
introduced  artificially,  and  possibly  at  a  different  season  of  the 
year  to  that  at  which  it  falls  from  the  tree.  Oak  and  beech,  for 
instance,  if  sown  in  autumn  run  great  risk  of  being  destroyed 
during  the  winter.  In  a  good  acorn  season,  this  is  less  likely  to 
occur  than  when  that  seed  is  scarce,  but  even  then  the  risk  is  great. 
Several  years  ago,  we  tried  the  experiment  of  sowing  acorns  in 
autumn,  in  patches  and  lines,  in  several  coppice  woods  in  the 
South-west  of  England.  In  one  case,  on  a  moderately  light  soil, 
and  where  the  acorns  were  in  lines,  they  came  up  well.  In 
another,  sown  in  small  patches,  scarcely  any  made  their  appearance, 
though  we  could  never  discover  what  really  became  of  them. 
If  stored,  and  sown  the  following  spring,  their  vitality  is  often 
weakened,  while  many  may  become  dry  and  useless.  The  best 
plan,  although  it  involves  a  little  trouble,  is  to  collect  the  nuts  into 
heaps  as  they  fall,  and  then  mix  them  up  with  tar,  dung,  ashes, 
and  paraffin,  until  they  have  acquired  a  fairly  good  coating  of  the 
mixture.     This  usually  protects  them  against  mice  and  birds,  and 
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they  can  then  be  sown  in  the  autumn,  and  as  they  germinate  at 
once  (that  is  the  acorns),  they  produce  a  far  stronger  seedHng 
the  following  spring  than  when  sown  later.  In  the  case  of  ash, 
which  does  not  germinate  the  first  season,  it  is  probably  better  to 
sow  it  broadcast  in  the  autumn  previous  to  its  germination  year, 
as  rain  and  snow  then  wash  it  well  into  the  ground  before  the 
following  spring.  The  success  of  sowing  on  cleared  woodland 
will  greatly  depend  upon  the  kind  of  growth  which  springs  up  on 
the  surface  the  first  two  or  three  seasons.  As  a  general  rule,  it 
does  not  differ  much  in  character  the  first  season,  from  that  which 
occupied  the  ground  before,  but  by  the  second  or  third  year,  other 
weeds  may  get  a  footing,  and  completely  smother  the  seedlings 
unless  sown  in  rows  and  hoed  from  time  to  time. 

On  old  pasture  land,  the  best  plan  is  to  plough  furrows  about 
three  feet  apart,  just  deep  enough  to  pare  off  the  turf,  and  turn  it 
back  on  either  side.  The  bottom  of  the  furrows  thus  formed 
should  then  be  stirred  up  with  a  grubber  or  subsoil  plough,  and  is 
best  done  in  the  autumn,  whether  the  seed  is  then  sown  or  not. 
The  larger  seeds  should  be  sown  thinly  in  these  furrows  with  the 
hand,  and  trodden  into  the  loose  earth  with  the  foot.  The  thin 
skin  of  turf  turned  back  assists  in  keeping  surrounding  weeds  and 
grass  from  interfering  with  the  seedlings,  as  it  dries  up  the  following 
summer,  and  is  too  shallow  to  support  growth  except  in  a  wet 
season. 

On  arable  land,  the  main  thing  is  to  get  it  as  clean  as  possible 
by  growing  a  crop  of  potatoes  or  roots  upon  it  the  preceding 
season.  Immediately  these  crops  are  taken  off,  the  ground  should  be 
sown  with  rye,  in  order  to  keep  it  clean  during  the  winter.  In  the 
following  April,  the  rye  should  be  cut  or  fed  off  with  sheep,  and 
the  tree  seeds  at  once  sown  in  drills,  as  in  the  case  of  pasture. 
The  great  advantage  of  sowing  on  rye  stubble  consists  in  its 
keeping  green  and  making  a  certain  amount  of  growth  the  following 
summer.  This  growth  not  only  tends  to  exclude  other  weeds  from 
taking  possession  of  the  ground,  but  also  shelters  the  seedlings 
from  sun,  late  frosts,  etc.,  in  the  early  stages.  Hefore  autumn,  the 
rye  will  have  ripened  off,  and  there  is  little  danger  of  the  seedlings 
being  smothered  by  it,  as  they  would  be  by  many  crops.  Whether 
it  is  better  to  feed  or  cut  it  in  spring  will  depend  upon  the  nature 
of  the  soil.     If  at  all  stiff  or  wet,  cutting  is  preferable,  as  feeding 
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treads  and  hardens  the  surface,  and  neither  chafif  nor  hay  should 
be  supplied  to  sheep  on  the  ground,  as  grass  and  weed  seeds  are 
sure  to  be  carried  in  them. 

The  subsequent  treatment  necessary  for  seeds  sown  in  this  way 
is  very  simple,  and  merely  consists  in  keeping  them  as  Iree  from 
weeds  as  possible.  For  the  first  year  or  two  the  hoe  must  be 
used  whenever  practicable,  and  large  weeds  pulled  up  by  hand 
when  growing  in  the  rows.  Most  hardwood  seedlings  can  stand  a 
good  deal  of  surrounding  growth  without  being  mjured,  and  in  hot 
dry  weather  it  is  often  better  to  leave  anything  of  a  less  harmful 
nature  alone  until  cooler  and  moister  conditions  prevail.  By  the 
third  year  they  should  be  able  to  take  care  of  themselves,  and 
blanks  can  then  be  filled  up  by  lifting  from  thick  spots,  or  by 
planting  larch  or  other  species  as  desired. 

The  sowing  of  Scots  fir  or  other  pine,  requires  cleaner  ground 
than  is  necessary  for  hardwoods.  On  sandy  or  peaty  soils,  it 
presents  no  great  difficulties,  owing  to  the  natural  vegetation  of 
such  soils  being  usually  heath  or  fine  grasses.  On  these,  sowing 
may  be  carried  out  successfully,  providing  the  seed  and  seedlings 
can  be  protected  against  birds  during  the  first  season,  for  small 
birds,  especially  finches,  are  deadly  enemies  of  pine  seedlings  and 
seed.  The  seed  can  generally  be  protected  by  dressing  it  with 
red  lead  before  sowing,  but  this  alone  does  not  always  protect  the 
seedling  when  it  first  appears  above  ground.  In  addition  to 
dressing  the  seed,  a  small  quantity  of  dry  red  lead  should  be  sown 
with  it,  so  as  to  mix  it  slightly  with  the  soil  round  about  the  seed  ; 
or  wood  ashes,  mixed  with  paraffin,  and  sown  along  the  rows  with 
the  hand  as  the  seedlings  are  coming  through,  will  assist  in  keeping 
them  away,  although  this  latter  plan  can  only  be  carried  out  on  a 
small  scale.  On  short  heather,  the  latter  protects  the  seedlings  to 
a  great  extent,  and  where  this  covers  the  surface,  and  is  not  more 
than  two  or  three  inches  high,  lines  could  be  scratched  along  the 
heath  with  a  grubber,  and  the  dressed  seed  sown  along  these.  By 
the  time  the  seedlings  appear,  the  heather  will  be  able  to  conceal 
them  to  a  great  extent,  and  they  cannot  be  so  easily  pulled  up  as 
on  cultivated  ground. 

On  the  sandy  soils  of  North  Germany,  where  Scots  fir  sowing  is 
largely  and  successfully  practised,  the  usual  method  adopted  is 
that  of  sowing   the   dressed    seed  by  means  of  seed-barrows,  in 
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furrows  made  by  a  special  plough,  which  makes  them  about  two 
inches  deep  and  nine  inches  or  so  wide.  About  six  lbs.  of  seed  is 
used  per  acre,  and  when  the  ground  is  too  rough  for  the  seed- 
barrow  being  used,  hand-sowing  is  resorted  to.  Birds  are  probably 
less  troublesome  there  than  they  prove  to  be  in  England,  but  this 
may  be  explained  by  the  fact  that  an  abundance  of  naturally 
produced  seed  is  always  the  best  safeguard  for  artificially  sown  seed 
against  either  bird  or  animal  attack,  as  the  supply  of  the  former 
will  usually  be  sufficient  to  meet  the  demand. 

Both  Austrian  and  Corsican  pines  can  be  sown  as  easily  as 
Scots  fir,  and  with  an  equal  chance  of  success  ;  but  as  the  price  of 
the  seed  of  these  species  is  higher  at  present  than  will  allow  the 
same  liberality  to  be  exercised  as  in  the  case  of  the  Scots  fir, 
when  sowing  the  seed  they  should  not  be  sown  pure,  but  mixed 
with  Scots  fir,  in  the  proportion  of  one  of  the  former  to  three  of 
the  latter.  In  the  event  of  their  coming  up  well,  they  will  easily 
outgrow  the  Scots  fir,  while  should  they  fail,  the  native  species 
will  fill  the  vacancy. 

In  the  case  of  any  coniferous  seed,  the  success  or  failure  of  the  first 
sowing  should  usually  decide  the  advisability  of  persevering  in  the 
method  on  the  same  class  of  ground.  Apart  from  exceptionally 
unfavourable  seasons  or  other  conditions,  the  soil  and  climate  of  a 
district  exercise  a  great  influence  upon  the  results  obtained  from 
it,  although  it  may  be  difficult  to  specify  exactly  what  the  causes  of 
success  or  failure  arc.  As  already  stated,  and  this  is  probably  the 
most  important  element,  the  natural  surface  vegetation  decides  the 
question  in  most  cases,  for  the  complete  subjugation  of  weeds,  as 
affected  in  farm  or  garden  cultivation,  is  too  expensive  to  carry  out 
in  forestry  practice.  Poor  soils,  already  covered  by  a  characteristic 
surface  growth,  such  as  heather,  are  the  safest  to  deal  with,  as  there 
is  no  probability  of  an  injurious  growth  springing  up  unawares,  as 
is  often  the  case  on  arable  land.  P'or  the  same  reason,  old  pasture 
should  never  be  broken  uj)  before  sowing  tree  seeds,  beyond  what 
is  necessary  for  the  success  of  the  seed  itself,  as  breaking  up  is 
often  followed  by  a  far  denser  growth  than  that  arising  from  the 
old  turf 
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Recurrence  of  Seed  Years. 

With  both  sowing  and  natural  regeneration,  the  recurrence 
or  occurrence  of  good  seed  years  determines  the  advisabiHty  or 
possibihty  of  adopting  these  methods.  With  both  beech  and  oak, 
it  is  highly  desirable  that  good  seed  years  should  be  selected 
for  any  attempts  at  either  of  the  methods,  owing  to  the  greatly 
lessened  risk  of  injury  from  birds  and  mice  in  these  years.  With 
both  beech  and  oak,  seed  years  occur,  on  an  average,  about  every 
five  years,  but  they  depend  to  a  very  great  extent  upon  the 
preceding  and  current  season.  The  series  of  hot,  dry  summers 
which  appear  to  have  at  last  come  to  an  end  with  1901,  were 
remarkable  for  heavy  crops  of  both  acorns  and  beech  nuts  in  the 
South  of  England.  The  year  1900  furnished  the  heaviest  crop  of 
beech  nuts  we  ever  recollect  seeing,  and  was  followed  in  the  spring 
of  1901  by  a  remarkable  crop  of  seedlings.  Fig.  8  is  from  a 
photograph  taken  in  June,  1901,  of  the  surface  of  a  beech  wood  in 
Wiltshire.  The  seedlings  stand  in  many  parts  2,000  or  more  to 
the  square  yard,  and  as  neither  frost,  fungi,  nor  insects  injured 
them,  ihey  survive  to  the  present  day.  It  is  obvious  that  such 
seasons  as  these  greatly  simplify  the  process  of  re-stocking  the 
ground  by  either  sowing  or  re-planting,  and  illustrate  the  great 
facilities  for  adopting  these  methods  under  such  circumstances. 

Scots  fir  is  characterised  more  by  the  annual  production  of 
moderate  quantities  of  seed,  than  by  exceptionally  heavy  or  light 
seed  years.  This  species  produces  seed  very  early  in  life,  and  is 
one  with  which  seed  years  need  not  be  studied. 

Ash  is  a  fairly  regular  seed  producer,  but  it  is  only  mature  trees 
with  well  developed  crowns  that  can  be  depended  upon  to  produce 
seed  annually.  When  such  trees  occur  round  the  margins  of 
plantations  or  in  the  hedgerows,  it  is  well  to  let  them  stand  for 
this  purpose,  at  suitable  intervals,  for  ash  seedlings  can  always  be 
turned  to  account  in  some  way  or  other. 

A  good  seed  year  may  be  anticipated  many  months  in  advance, 
and  witi;  some  species  signs  of  its  coming  can  be  seen  in  the 
previous  autumn.  The  flower  buds  of  beech  are  always  much 
plumper  and  larger  than  ordinary  leaf  buds,  and  when  the  former 
are  plentiful,  a  seed  year  may   be  expected.      The  coming  of  a 
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good  acorn  year  is  not  so  easily  observed  until  the  trees  are  in  leaf, 
and  even  then  the  crop  may  be  destroyed  by  strong  attacks  of  the 
oak-leaf  roller  moth.  But  as  a  general  rule  plenty  of  time  is  given 
the  forester  in  which  to  form  his  plans,  and  make  preparations  for 
the  coming  seed. 

Best  Means  of  Collecting  Seed. 

The  collection  of  oak  and  beech  seed  is  very  simple,  only 
requirini;  to  be  gathered  up  as  it  falls  to  the  ground.  But  with 
both  ash  and  pines,  the  seed  must  be  gathered  from  the  trees, 
either  when  the  latter  are  standing,  or  from  those  felled  in  winter, 
while  the  seed  is  still  upon  them.  When  the  hitter  method  can  be 
adopted  it  is  much  the  easiest  and  best,  as  it  enables  the  seed  from 
the  upper  branches  to  be  collected  in  preference  to  that  produced 
lower  down  the  stem.  The  former  being  fully  exposed  to  the  sun,  is 
usually  of  better  quality  than  that  ripened  in  partial  shade  ;  while 
when  taken  from  felled  trees,  it  can  be  collected  from  the  best 
type  of  tree,  in  preference  to  those  which  have  no  otiier  quality 
than  productiveness.  It  is  to  be  feared  that  too  little  im|)ortance 
is  attached  to  the  quality  of  tree  seeds  as  a  rule.  So  long  as  they 
germinate  up  to  a  fair  percentage,  no  attention  is  paid  to  what 
gardeners  and  nr.rserymen  call  "strain."  There  can  he  little 
doubt,  however,  that  the  selection  of  seed  from  well  developed 
trees,  true  to  the  desired  type,  has  as  much  influence  upon  the 
growth  of  the  plants  they  produce,  as  in  the  case  of  farm  or 
garden  crops.  Take  the  Scots  fir  as  an  example.  One  ty|)e  of 
tree  is  of  coarse  growth,  with  strong,  far-reaching  side  branches, 
the  very  opposite  of  an  ideal  timber  tree;  while  another  has  erect, 
slightly  tapering  stem,  with  short,  horizontal  side  branches,  and 
forming  an  almost  cylindrical  crown.  These  two  ty|)es  occur 
in  every  Scots  fir  plantation,  irrespective  of  soil,  situation,  or 
surroundings,  and  illustrate  the  variations  due  to  hereditary 
influences.  It  is  obvious  that  seed  produced  by  the  latter  of  these 
two  types  will,  in  all  probability,  germinate  into  plants  of  similar 
habit  to  the  jjirent  tree,  and  therefore  the  importance  of  selecting 
it  in  preference  to  the  coarse  type. 

In  collecting  ash  seed,  the  easiest  way  is  to  cut  off  the  twigs 
bearing   the   bunches   of  keys,  place  them  in  heaps,  and  collect 
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with  a  cart  for  conveyance  to  the  desired  spot.  The  keys  can 
then  be  pulled  off  the  twigs  in  wet  weather,  or  when  convenient, 
and  placed  in  a  heap  to  rot. 

Scots  fir  cones  must  either  be  opened  in  a  kiln,  or  spread  out  in 
a  warm  sunny  spot.  If  spread  on  wire  netting,  and  the  latter  laid 
on  sheets  of  corrugated  iron  or  boards  exposed  to  .the  sun,  a  few 
shakings  of  the  netting  will  cause  the  seeds  to  fall  out ;  it  can  then 
be  swept  up  and  cleaned.  Warm,  sunny  days  in  March  and  April 
are  the  best  for  this  purpose. 

Oak  and  beech,  if  not  sown  in  autumn,  must  be  mixed  with 
sand  or  earth,  and  protected  from  mice.  They  should  be  turned 
now  and  again  to  check  germination,  which  in  the  case  of  acorns 
goes  on  to  an  undesirable  extent  in  mild  winters.  Sweet  chestnuts 
are  easily  injured  and  destroyed  if  allowed  to  get  dry,  but  are  less 
likely  to  germinate  prematurely.  If  available,  a  dry  coal-cellar  is 
the  best  winter  storehouse  for  seed  of  all  kinds,  mice  and  undue 
dryness  being  the  chief  things  to  guard  against. 


Cost  of  Sowing  Plantations. 

The  cost  of  raising  plantations  from  seed  varies  with  the  method 
and  soil.  When  sown  in  furrows  prepared  by  horse-power,  the 
preparation  of  the  ground  should  not  exceed  3s.  6d.  to  5s.  per  acre. 
The  cost  of  hoeing  patches  with  hand-labour  will  depend  upon  the 
nature  of  the  ground  and  the  state  of  the  surface.  In  ordinary 
soil,  not  covered  by  thick  turf,  a  man  should  get  over  half  an  acre 
a  day,  which  would  m'*an  about  5s.  per  acre.  The  sowing  itself 
should  be  done  for  2s.  6d.  per  acre  in  the  case  of  the  larger  seeds, 
when  sown  by  hand,  and  with  patch  sowing  this  should  be  done 
simultaneously  with  the  hoeing,  by  boys  or  women  following  the 
hoe.  Coniferous  seeds,  sown  by  the  seed-barrow,  can  be  done  for 
about  2S.  per  acre,  including  the  raking  in  or  covering  of  the  seed. 
The  cost  of  seed  runs  about  as  follows  : — 

Acorns  -  -  -  4  bushels  per  acre,  @  is.  6d.  =  6s. 

Ash  Keys  -  -  2        „              „         @  2s.  od.  =  4s. 

Beech  Nuts  -  -  2       „             „         @  4s.  od.  =  8s. 

Scots  Fir  -  -  6  tt)s.               „         @  is.  6d    =  9s. 

Altogether,  therefore,  the  cost  of  sowing  with  the  above  species, 
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runs  from  15s.  to  20s.  per  acre,  or  about  half  the  cost  of  slit-planting, 
while,  when  successful,  it  provides  a  large  number  of  seedlings  for 
use  elsewhere.  With  a  good  supply  of  seed,  the  method  is  one 
well  worth  adopting  in  the  case  of  the  four  species  dealt  with 
in  this  paper,  for  we  have  purposely  avoided  those  which  are 
accompanied  by  too  much  risk. 

By  combining  sowing  and  planting  in  the  way  practised  in  the 
early  days  of  English  forestry,  we  feel  convinced  that  better  results 
are  obtained  than  by  the  mixed  plantation  system  which  prevails 
so  largely  at  the  present  day.  In  hundreds  of  these  so-called 
mixed  plantations,  ostensibly  planted  for  the  production  of  hard- 
woods, the  latter  are  destroyed  by  ground  game  before  the  twentieth 
year,  and  the  result  is  an  unprofitable  crop  of  more  or  less  worthless 
species.  On  all  purely  hardwood  soils  of  the  right  description, 
sowing  seems  the  most  rational  method  to  adopt,  and  if  properly 
carried  out,  offers  no  more  risk  than  late  planting,  or,  indeed, 
planting  generally. 
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II.— ON   THE    ARBORICULTURAL  MANAGEMENT   OF 
PUBLIC    AND    PRIVATE   PARKS. 

By  Mr.  John   Wilson,  Leazes  Park,  Newcastle-on-Tyne. 

A  private  park  may  be  conveniently  defined  as  an  area  of  land 
enclosed  and  set  apart  as  an  appendage  to  a  great  house.  It  usually 
consists  of  a  considerable  amount  of  woodland,  either  natural  or 
artificial,  or  perhaps  both,  interspersed  with  pasturage.  Retaining 
in  the  main  a  utilitarian  character,  it  yet  admits  of  being  improved 
and  arranged  with  a  special  eye  to  picturesque  effect,  both  in  refer- 
ence to  its  minor  parts,  and  as  a  whole.  Where  the  extent  is  con- 
siderable, and  the  surface  varied,  Nature  lends  herself  easily  to  an 
artificial  treatment,  more  or  less  in  harmony  with  herself.  Old  natural 
wood,  if  any  such  exist,  may  be  conveniently  employed  in  furtherance 
of  the  general  effect,  and  fresh  plantations  raised  in  order  to  realize 
ultimately  the  tastefully  conceived  result.  Trees  within  the  larger 
woods  are  for  the  most  part  to  be  managed  according  to  the 
recognised  rules  of  forestry,  which  will  be  in  conformance  with 
commercial  ideas  rather  than  with  those  which  are  aesthetic. 
Arboriculture,  as  I  choose  here  to  understand  the  term,  has  a 
wider  signification  than  general  forestry  sanctions,  and  permits 
both  the  utilitarian  and  the  picturesque  treatment  of  trees.  The 
utilitarian  part  of  the  business  I  delegate  to  the  woodman  ;  the 
picturesque  is  to  be  regarded  as  the  legitimate  province  of  the 
landscape  gardener.  Both  are  fortunately  at  one  in  regard  to 
getting  trees  to  grow  well,  but  hardly  coincide  in  their  ideas  as  to 
the  ultimate  result.  The  woodman  finds  his  appreciable  qualities 
in  the  length  and  cleanness  of  stem,  and  in  the  quality  of  timber 
when  the  tree  is  cut  up,  and  how  much  per  foot  it  will  bring  in  the 
market.      The  man  of  picturesque  tastes  has  other  ideas.      He 
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admires  trees  as  objects  of  taste,  as  they  contribute  to  the  beauty 
of  a  landscape,  either  by  massing  into  harmony  of  Hne  and  colour, 
or  breakini^  into  striking  contrast.  It  is,  in  fact,  the  sylvan  effect 
that  he  is  concerned  about,  and  he  consequently  studies  trees  with 
the  eye  of  an  artist,  both  in  combination  and  in  detached  specimens. 
From  this  latter  point  of  view  a  tree  has  been  pronounced  the 
"grandest  and  most  beautiful  of  all  the  productions  of  the  earth." 

Every  kind  of  tree  has  its  special  and  characteristic  style  of 
beauty.  The  beauty  of  an  oak,  for  instance,  differs  from  that  of 
the  beech,  and  the  pensile  grace  of  the  weeping  willow  is  unlike 
that  of  the  birch.  Under  favourable  circumstances  each  species 
has  within  itself  the  power  to  manifest,  in  a  hii^her  or  lower  degree, 
its  own  distinctive  tyjje  of  excellence.  It  would  be  well  if  those 
who  slash  and  cut  indiscriminately  would  bear  this  in  mind  during 
their  arboricultural  performances.  A  true  lover  of  trees — ^a  friend 
of  mine — when  lately  taking  his  afternoon  walk,  saw  a  gardener 
hacking  away  at  some  young  trees  that  had  been  planted  for 
ornament  and  shelter,  asked  what  he  was  pruning  the  branches  off 
for,  "Oh  !  to  make  timraer,  sor,"  was  the  knowing  reply.  "Surely 
you  don't  want  to  grow  timber  here,"  was  the  counter  remark,  and 
interrogator  passed  on  with  his  ideas  a  trifle  confused. 

I  take  it  for  granted,  though  perhaps  I  should  not,  that  every 
cultivator  knows  how  to  plant  trees  and  previously  prepare  the  soil. 
Much  gross  misminagement  of  park  trees  is  perpetrated  in  the 
way  indicated  by  the  above  anecdote,  and  which  must  be  my 
excuse  for  introducing  it  here.  In  dealing  with  park  trees  success- 
fully, the  oliject  and  purjjose  must  be  well  understood,  and  kept 
constantly  in  view.  The  main  purpose  is  picturesque  adornment, 
and  naturally  the  chief  consideration  is  the  tree  itself.  It  is  not 
every  young  tree  that  is  destined  to  become  a  fine  specimen. 
There  is  an  old  saying  that  "if  you  want  one  good  tree  you 
should  |)lant  forty."  The  skilful  arborist  will  always  have  a  special 
eye  on  good  and  jjromising  subjects.  On  these  he  has  to  dei)end 
in  order  to  ap|jroximatcly  realize  his  preconceived  effect.  Nothing 
gives  more  interest  to  a  park  than  specimen  trees  when  picturesquely 
distributed.  In  their  growing  state  the  less  such  trees  are  interfered 
with  in  the  way  of  pruning  the  better.  It  is  a  branch  of  management 
lamentably  little  understood.  The  prevailing  idea  is  to  trim  trees 
up  to  a  bunchy  top — to  make  great  besoms  of  them  in  fact.      It  is 
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the  perverted  timber-growing  idea  that  gives  rise  to  this  peculiar 
and  grotesque  notion.  In  a  park  sufficiently  extensive,  Nature,  in 
a  great  measure,  should  be  allowed  to  carry  out  her  own  methods. 
When  rude,  uncultured,  unsympathetic  art  interferes  in  such  matters, 
some  peculiar  monstrosity  will  be  the  result.  The  worst  of  it  is 
when  mischief  of  this  kind  is  done,  it  is  seldom  that  it  can  be 
effectually  rectified.  Although  I  strongly  disapprove  of  the  common 
haphazard  methods  of  pruning,  I  don't  wish  to  condemn  it  when 
it  is  sensibly  done.  The  nursery,  as  a  rule,  is  the  proper  place  in 
which  to  fashion  young  "stuff"  for  park-planting.  It  is  always 
half  the  battle  to  have  good  and  suitable  trees,  and  I  believe  when 
they  are  in  demand  they  are  forthcoming. 

A  little  judicious  pruning  is  now  and  then  necessary  even  amongst 
established  subjects,  as,  for  instance,  when  branches  cross  and  rub 
against  each  other,  or  where  a  shoot  needs  shortening  for  some 
reasonable  purpose.  When  it  is  absolutely  desirable  to  use  the  knife? 
the  cuts  ought  to  be  made  neat  and  clean.  Nothing  so  much  betrays 
a  lack  of  sympathy  for  the  tree  itself  than  the  infliction  of  cruel, 
slashed,  unsightly  cuts.  Indeed,  as  a  depattnient  of  the  gardener's 
craft,  the  skilful  use  of  the  knife  has  degenerated  very  much.  A 
smartly  trimmed  bush,  or  young  tree,  was  a  thing  of  pride  among 
gardeners  at  one  time.  Indeed  it  was  then  a  performance  that 
could  to  a  certain  degree  be  admired  even  when  the  principle  was 
applied  wrongly,  and  when  Dutch  ideas  of  gardening  prevailed. 

The  growing  of  specimen  trees  effectively,  in  a  ])ark,  is  another 
matter  demanding  careful  consideration.  When  properly  performed 
it  becomes  a  powerful  auxiliary  in  producing  picturesque  t  ffect. 
The  chief  thing  is  to  avoid,  as  much  as  possible,  incongruities  of 
all  kinds.  The  clumps  should  not  be  formal.  They  ought  to  be 
made  to  vary  according  to  local  circumstances,  and  to  preserve  a. 
just  proportion,  as  well  as  an  artistic  relation,  to  the  whole  design. 
Groups  vary  in  size,  and  arc  to  be  considered  in  a  general  way  as 
single  objects.  Nothing  except  long  narrow  belts,  as  they  are 
called,  is  so  much  in  bad  taste  as  formal  groups  or  clumps.  They 
give  a  sort  of  spotty  appearance  to  a  prospect,  which  is  far  from 
pleasing.  Groups  of  trees,  when  tolerably  large,  and  having  an 
open  bottom,  are  sometimes  called  groves.  It  is  a  favourite  name 
and  rich  in  various  Hterary  associations.  I  have  in  my  mind's  eye 
at  this  moment  such  a  place,  where  the  trees  are  of  great  age  and 


274 

gigantic  growth,  and  throw  their  sportive  shadows  over  the  sweetest 
of  green  pastures.  They  are  the  common  deciduous  trees  only 
that  furnish  this  picture,  and  are  distributed  about  with  such  an 
air  of  apparent  carelessness  and  easy  freedom  as  almost  to  preclude 
the  notion  that  the  whole  has  ever  been  a  work  of  art. 

In  the  large  plantations  that  are  massed  within  the  precints 
of  a  great  park,  picturesque  roads  and  paths  can  sometimes  be 
conveniently  made,  with  varied  and  happy  effect.  They  lend  a 
supplementary  charm  to  the  greater  picture  itself;  and  the  more 
favourable  spots  which  they  frequently  afford  are  to  be  taken 
advantage  of  for  the  growth  of  rare  exotic  specimens  whose  special 
requirements  can  be  catered  for  in  an  unobtrusive  way.  Such 
favourable  and  secluded  nooks  can  sometimes  be  made  lovely  and 
attractive  indeed,  while  at  the  same  time  they  remain  strictly 
subordinate  to  the  ampler  aspect.  Apart  from  these  accidental 
circumstances  of  situation,  the  rarer  exotic  subjects  should  always, 
I  think,  be  kept  to  the  dressed  pleasure  grounds  immediately 
about  the  mansion. 

What  is  called  a  copse  is  always  an  attractive  feature  of  an 
extensive  park,  and  where  it  exists,  or  has  become  by  art  an 
accomplished  fact,  it  should  rarely  be  disturbed.  It  is  a  scene 
given  over  in  a  great  measure  to  Nature — her  trees,  her  bushes, 
and  her  wild  flowers,  where — 

"  If  art 
E'er  dares  to  tread,  'tis  with  unsandled   foot, 
Printless  ;   as  if  the  place  were  holy  ground." 

By  the  side  of  old  woodland  paths  excejitionally  fine  trees  are 
sometimes  found.  These  in  tasteful  and  artistic  hands,  can  fre- 
quently be  made  objects  of  more  than  usual  interest.  A  judicious 
clearance  round  about  them  brings  them  out,  so  to  s])eak,  upon 
the  foreground,  where  they  have  room  to  show  off  their  many 
charms  ;  and  if  they  are  skirted  at  a  little  distance  back  with  ferns, 
foxgloves,  and  bushes,  the  effect  is  heightened.  I  once  came  upon 
a  grandly  picturesciue  Scotch  pine,  so  situated,  while  wandering  in 
the  woods  of  a  great  palatial  park.  It  stood  on  the  side  of  a  low 
moss-covered  bank,  with  a  little  swamp  of  birch  and  rushes  at  the 
foot  of  it.  I  afterwards  made  some  local  enquiries  and  found  the 
tree  was  called  the  "Queen  of  the  Wood." 
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I  now  hasten  to  return  from  this  digression,  and  venture  a  few- 
remarks  on  the  arboricultural  doings  in  connection  with  parks 
under  municipal  control — otherwise  called  public  parks  Many  of 
the  most  interesting  of  these  have  formerly  been  private  grounds, 
dropped  into  the  hands  of  the  public,  as  it  were,  more  or  less 
ready  furnished  with  trees.  Improvements  at  once  begin  which 
not  unfrequently  raise  up  a  host  of  conflicting  questions.  The 
condition  of  things  is  considerably  altered  when  the  public,  and  the 
public's  taste  and  convenience  become  an  absorbing  consideration. 
Shelter  and  good  paths  are  essential  requisites  ;  but  it  is  not 
desirable  to  enlarge  on  the  latter  topic  at  present,  though  much 
might  be  said  about  it  from  the  points  of  convenience  and  comfort. 

Where  it  is  necessary  to  plant  new  trees  in  order  to  supplement 
old-established  ones,  the  ground  should  always  be  thoroughly  well 
prepared,  and  the  utmost  possible  care  taken  with  the  work.  I 
consider  it  the  falsest  economy  to  scamp  anything  in  connection 
with  the  planting  of  trees  in  a  town  park.  To  do  the  work 
negligently,  or  to  put  in  "stuff"  as  the  trade  call  it,  because  it  is 
cheap,  or  to  plant  good  trees  in  unsuitable  places  is  a  short-sighted 
policy.  The  size  of  young  trees,  be  it  observed,  is  no  reliable 
criterion  as  to  their  value  or  fitness.  The  true  economy  is  always 
in  securing  good  management  throughout.  In  other  words  the 
subject  should  be  thoroughly  well  understood,  and  a  price  paid  to 
a  reliable  nurseryman  in  reasonable  accordance  with  the  various 
suitable  qualities  of  his  trees.  One  thing  in  this  connection  may 
be  definitely  pointed  out,  which  is  almost  always,  if  not  altogether 
useless,  and  that  is  the  planting  of  conifers  in  a  town's  park,  where 
there  is  much  smoke.  Inexperienced  and  well-meaning  persons 
are  often  sad  dupes  in  this  respect,  for  such  plants  are  usually  very 
taking  in  appearance,  and,  may  be,  they  are  for  certain  palpable 
reasons,  well  recommended. 

As  regards  the  arrangement  of  trees  in  a  municipal  park,  both 
the  free  and  the  formal  methods  are  admissable.  It  is  neither 
good  taste  nor  good  judgment  to  push  the  "natural  method"  too 
persistently  forward  where  there  are  architectural  surroundings. 
The  one  method  must  be  made  to  blend  with  the  other,  and  that 
with  as  little  abruptness  as  possible,  and  the  useful  must  not,  in 
the  main,  be  lost  sight  of.  Trees  and  grass  are  the  chief  glories  of 
a  park.      The  effect   in  small   areas,   however,   is  often   lost  by 
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attempting  too  much.  The  space  is  frittered  away  into  a  kind  of 
meanness  and  frivolousness,  when  a  number  of  petty  incongruous 
details  are  introduced. 

When  it  is  desirable  to  plant  avenues  (they  are  still  occasionally 
planted),  the  trees  chosen  for  the  purpose  should  be  especially 
trained  and  prepared  for  it ;  and  till  they  become  thoroughly 
established,  they  should  be  staked  and  tied  securely,  in  order  to 
keep  them  in  an  upright  i)Osition.  All  specimen  thorns  and  other 
"worked"  trees  should  be  also  carefully  attended  to  in  that 
respect. 

The  common  forest  trees  will  always  be  most  suitable  for  an 
ordinary  park  planting,  and  the  after-treatment  should  be  consistently 
followed  up  until  they  are  able  to  take  care  of  themselves.  In  all 
the  larger  plantations  an  undergrowth  of  various  plants  and  bushes 
is  to  be  encouraged.  The  bushes  help  to  shelter  the  stems  of  the 
trees,  and  at  the  same  time  serve  to  keep  the  surface  of  the  soil  in 
a  uniform  condition.  Bushes  and  general  undergrowth  also  become 
a  safe  haven  of  retreat  for  wild  birds  of  various  sorts,  which  are 
invariably  a  great  delight  to  those  who  frequent  the  parks. 

Much  irreparable  damage  is  often  done  to  both  trees  and  shrubs 
by  delving  amongst  their  roots.  It  is  a  practice  most  perversely 
popular  with  some  folks,  notwithstanding  the  mischief  that  it 
does  to  vigorous  growth  and  stability. 

Concerning  the  planting  of  miscellaneous  trees  in  a  jjublic  ])ark, 
I  think  a  good  deal  more  might  be  effected  than  is  usual.  By 
miscellaneous  trees  I  mean  such  as  are  not  usually  planted  in 
quantities — the  rarer  kind  of  trees  having  a  special  interest  of  their 
own  on  account  of  their  novelty,  or  some  other  attractive  (juality 
out  of  the  conunon.  They  should  not,  however,  be  i)lanted  so  as 
to  give  the  park  too  much  the  character  of  an  arboretum  or  fancy 
garden.  Trees  planted  in  a  public  park,  or  indeed  in  any  park, 
may  frequently  be  turned  to  advantage  in  helping  to  hide,  or  blot 
out  disagreeable  views ;  but  as  this  naturally  falls  in  with  the 
general  purpose  of  a  well  devised  plan,  nothing  further  need  be 
said  about  it.  Knowing  the  many  adverse  conditions  that  the 
trees  in  a  town's  park  have  to  contend  against,  it  will  be  obviously 
a  wise  and  prudent  measure  to  be  now  and  then  putting  in  a 
lew  fresh  ones.  Besides  keeping  up  the  succession,  it  affords 
opportunity  to  observe  them  in  their  various  stages  of  development; 
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for  the  study  of  trees,  as  well  as  flowers,  has  a  value,  in  a  special 
imaginative  way,  to  those  who  are  in  sympathy  with  them. 

The  principles  advocated  above  will  sufficiently  apply  to  all 
hardy  shrubs  and  plants,  and  to  large  and  small  pleasure-grounds 
alike.  Those  who  really  love  and  admire  plants  and  flowers  for 
their  own  sake,  are  enemies  to  all  formality  ol  treatment  where 
picturesque  grace  and  beauty  are  concerned.  Freedom,  contrast, 
and  harmony  are  all  conditions  to  be  aimed  at,  and  at  the  same 
time  to  be  kept  under  such  perfect  control  as  to  make  them 
conducive  to  the  realization  of  one  consistent  whole. 
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III.— THE    NATURAL    REGENERATION    OF    OAK 
AND    BEECH    WOODS. 

By  Mr.   Leslie  S.  Wood,   F.S.I.,  66  Easton  Street, 
High   Wycombe. 

If  one  were  called  upon  to  define  Natural  Regeneration  of 
woodlands,  in  order  to  convey  to  the  mind  of  the  uninitiated 
what  it  means  to  the  forester,  the  definition  would  be  practically  a 
contradiction  to  the  term.  This  statement  ap[)ears  to  be  somewhat 
vague,  but  it  is  a  truism,  and  it  has  many  parallels  in  the  attempts 
of  man  to  accurately  describe  the  works  of  Nature.  It  would  not 
be  unreasonable  if  the  thinker  were  to  build  up  a  theory  upon  the 
power  of  reproduction  possessed  by  the  forest  trees,  that,  as  the 
Creator  has  endowed  them,  or  very  many  of  them  with  this  power  of 
reproduction  within  themselves,  that  therefore  Natural  Regeneration 
should  be  but  one  step  further  to  complete  the  first  stage  of 
natural  growth. 

If  the  expression  had  any  significance  in  the  earlier  days  of 
forestry,  we  may  assume  that  this  was  the  meaning  conveyed  to 
the  mind  of  the  student,  but  with  the  growth  of  knowledge,  and 
the  increasing  attention  given  to  woodlands,  the  term  "Natural 
Regeneration"  has  come  to  mean  not  merely  a  hiphazard  continuous 
growth,  guided  only  by  the  laws  of  Nature,  but  a  systematic 
treatment  of  woods,  so  as  to  secure  the  successive  production  of 
marketable  timber. 

There  has,  of  course,  been  a  process  of  development  between 
the  purely  natural  order  and  the  high  state  of  systematic  cultivation 
as  seen  in  the  Continental  forests,  and  although  we  cannot  see  the 
various  stages  in  our  woodlands  to-day,  we  can  see  evidence  to 
convince  us  that  the  establishment  of  our  beech  and  oak  woods  is 
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for  the  most  part  the  result  of  gradual  development  from  the 
primaeval  forests.  In  those  huge  woodland  tracts  that  then  existed, 
if  we  may  judge  them  from  the  relics  of  the  past  left  to  us  to-day, 
there  was  merely  a  continual  process  of  replenishment  by  the 
growth  of  seedlings  to  fill  the  gaps  caused  by  a  corresponding 
decay  on  the  part  of  the  old  trees. 

We  might  assume  that  the  unmixed  woodlands  have  for  ever 
been  established  as  we  now  find  them,  and  give  no  further  reason 
for  the  preponderance  of  beech  woods  in  some  parts  of  the  country, 
and  of  oak  and  Scots  fir  in  other  parts.  But  there  is  no  need  for 
us  to  take  this  for  granted,  let  us  take  the  alternative  and  assume 
that  the  woodlands  were  mixed.  In  such  a  case  the  mixture 
would  not  be  of  all  the  trees  common  to  the  land  at  the  present 
time,  but  a  combination  of  a  mere  dozen  at  most,  which  were  our 
original  forest  trees.  Amongst  these  few  there  would  naturally  be 
a  struggle  for  existence,  and  when  any  particular  tree  was  favoured 
by  circumstances,  such  as  soil,  position,  or  climate,  it  would 
naturally  propagate  its  kind  more  readily  to  the  detriment  of  other 
kinds  around  it.  For  instance,  on  a  chalky  hill,  if  by  some  means 
an  equal  number  of  beech,  oak,  and  alder  stand  and  shed  their  seed, 
the  chances  of  successful  germination  and  subsequent  growth  are 
largely  in  favour  of  the  beech,  and  in  the  following  generations 
this  tree  will  gradually  predominate,  and  become  still  more 
prevalent  as  the  centuries  advance ;  but  if  the  trees  stood  on  a 
swamp  we  should  see  the  alder  holding  its  own,  or  on  a  good  clay 
the  oak  would  hold  the  mastery.  Now  the  examples  here  given 
are  extremes,  but  the  law  holds  good  where  the  natures  of  the 
trees  are  more  nearly  alike,  the  struggle  will  be  the  greater  and 
more  prolonged,  but  the  result  must  be  ultimately  the  same. 
This  is  no  new  or  vague  theory,  it  is  merely  the  application  of  a 
part  of  Darwin's  great  conce|:)tion.  In  passing,  it  is  interesting  to 
notice  the  significant  fact  that  in  the  English  beech  woods  to-day, 
there  are  still  found  a  few  trees  of  other  varieties,  but  almost 
without  exception  they  are,  as  far  as  we  know,  the  native  trees  of 
our  island.  Thus  we  see  the  cherry,  wych  elm,  and  birch,  and 
sometimes  the  oak  and  ash  ;  but  from  amongst  the  far  larger 
number  of  acclimatised  trees  the  sycamore  alone  is  found,  and 
this  but  seldom.  Furthermore,  the  higher  the  state  of  cultivation, 
that  is  the  more  scientific  the  management,  the   less  we  see  of 
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these  intruding  varieties,  and  in  tlie  German  forests,  which  form 
part  of  a  complete  system  of  rotation,  they  are  entirely  absent. 
The  reason  of  this  is  twofold  ;  in  the  first  place  where  it  is  the 
owner's  object  to  grow  beech,  and  the  same  applies  to  oak,  he  will 
aim  at  uniformity,  both  for  the  sake  of  appearance  and  for  the 
easier  management  of  the  woods.  In  the  second  place,  where 
a  system  is  adopted  which  especially  favours  ihe  growth  of  a 
particular  variety,  it  gives  that  tree  an  immediate  advantage  over 
all  the  other  kinds,  reproduction  in  the  favoured  variety  is 
enhanced,  and  the  chances  that  the  minor  sorts  will  hold  their 
■own  are  proportionately  diminished.  For  instance,  if  a  beech 
wood  be  neglected,  the  canopy  broken,  the  trees  having  short 
stems  and  large  heads,  birch  trees  will  be  found  to  flourish  among 
them  ;  but  if  that  wood  be  taken  in  hand  and  treated  scientifically, 
the  absence  of  light  will  hinder  the  germination  of  young  birch 
trees,  whilst  in  the  closer  formation  and  consequent  struggle  for 
light  amongst  the  older  trees,  the  birch  will  become  suppressed 
and  the  production  of  its  seed  hindered  :  hence  purely  by  the 
scientific  treatment  of  the  beech  the  birch  will  be  finally  eliminated 
from  the  woods. 

From  these  arguments  we  must  understand  something  more 
than  the  meaning  of  the  term  "Natural  Regeneration,"  we  must 
grasp  these  great  principles: — (i)  That  the  woodlands  as  we  have 
them  now  have  either  retained  or  else  gained  and  held  their 
position  by  their  special  adaptability  to  the  soil,  situation,  or 
climate,  and  they  will  by  nature  continue  to  exist  as  we  now  have 
them  ;  (2)  That  these  natural  advantages  may  be  augmented  by 
the  skill  of  man  ;  and  (3)  That  the  benefits  derived  from  science 
will  lead  to  greater  uniformity  in  our  woods  and  the  fullest  develop- 
ment of  the  timber. 

We  can  do  but  little  to  influence  for  better  the  three  forces  of 
Nature — soil,  situation,  and  climate — for  as  we  have  seen,  the 
existing  woodlands,  be  they  beech  or  oak,  are  the  best  suited  to 
the  locality  in  which  they  are  found.  If  there  were  any  other  kind 
of  tree  to  which  these  forces  were  more  suited,  it  would  i)redominatc 
unless  artificial  means  were  employed  to  keep  down  this  particular 
variety.  But  even  if  a  beech  or  oak  wood  were  artificially  produced 
at  the  expense  of  some  such  other  kind,  it  would  not  naturally 
regenerate  itself;  at  least  evidence  is  against  such  aresult.  Specimens 
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of  pure  beech  and  oak  woods  known  to  have  been  artificially  pro- 
duced, are  extremely  rare  even  in  neighbourhoods  known  to  be 
favourable,  and  experiments  in  recent  years  in  producing  such 
woods  from  seed  are  most  discouraging.  The  chances,  therefore, 
of  the  natural  reproduction  of  woods  artificially  produced  are 
remote,  and  we  may  assume  that  the  vvoods  we  have  exist  because 
no  variety  is  better  suited  to  the  surrounding  conditions. 

The  assurance  of  a  continuous  crop  grown  under  the  most 
favourable  circumstances,  allows  plenty  of  scope  for  the  forester, 
and  gives  ample  opportunity  for  a  study  of  the  methods  employed 
and  the  results.  Utter  neglect  will  not  destroy  a  wood  naturally 
reproduced,  but  the  result  of  neglect  is  readily  seen,  just  as  the 
fruits  of  care  and  systematic  treatment  are  apparent.  It  would  not 
be  possible  probably  to  find  a  beech  or  oak  wood  utterly  disregarded 
or  neglected,  but  we  can  see  in  the  New  Forest  and  elsewhere  that 
such  a  state  has  existed,  producing  a  type  of  sylvan  beauty  which 
appeals  to  the  public  taste,  and  consequently  these  specimens  of 
ancient  forests  are  preserved  in  what  we  believe  to  be  their  old  form. 
This  may  be  all  very  well  in  the  case  of  Government  or  Corporation 
property,  maintained  purely  for  the  enjoyment  of  the  populace, 
but  there  is  no  object  whatever  in  having  such  woodlands  on  an 
estate  in  private  hands,  in  fact  they  are  a  discredit.  It  therefore 
behoves  every  agent  or  forester  to  so  regulate  the  woods  under  his 
care  that  the  trees  may  produce  the  best  timber  of  their  kind  in 
the  shortest  time. 

Thus  we  pass  from  the  theoretical  side  of  the  subject  to  the 
more  practical  view,  in  which  we  shall  see  that  working  upon  a 
natural  basis  it  is  possible  by  scientific  treatment  to  produce  result's 
which  are  not  seen  in  the  ancient  forests  left  to  us  to-day.  The 
old  process  is,  of  course,  one  of  natural  selection,  but,  it  should  be 
noticed,  not  the  selection  of  trees  to  be  taken  out,  but  conversely, 
the  selection  of  trees  to  remain  by  their  superiority  over  other  trees 
around  them.  We  can  imagine  no  other  natural  law;  but  a  process 
which  includes  the  gradual  decay  as  well  as  the  gradual  growth  of 
every  tree  in  the  forest,  must  be  subject  to  a  very  radical  alteration 
if  felling  is  to  take  the  place  of  decay,  whilst  the  natural  law  of 
regeneration  is  to  be  conserved. 

This  alteration  consists  in  the  change  in  the  system  of  growth, 
that  is  the  maintenance  of  an  artificial  process  of  production  to 
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correspond  with  the  artificial  process  of  destruction,  by  felling. 
There  are  two  principal  systems  which  we  are  pleased  to  call 
Natural  Regeneration,  although  natural  selection  no  longer  has 
any  part  in  them.  These  are  known  as  the  Crop  or  Compartment 
System,  and  the  Selection  System  ;  names  which  almost  explain 
themselves,  although  it  is  well  to  deal  with  each  individually. 

The  former  is  a  system  by  which  certain  varieties  of  trees  are 
grown  in  separate  woods,  plots,  or  compartments,  each  division 
containing  trees  of  a  uniform'-age,  which  after  periodical  thinnings 
will  ultimately  be  cut  down  as  a  matured  crop.  Our  English  larch 
plantations  are  a  specimen  of  the  Crop  System,  but  with  them,  in 
contradistinction  to  the  beech  and  oak,  there  is  not  sufficient 
natural  regenerative  power  to  produce  a  succeeding  crop  of  young 
trees  worthy  of  protection  and  cultivation.  In  the  case  of  beech 
and  oak,  the  final  felling,  which  should  take  place  after  a  good 
seed  year,  leaves  the  seeds  with  the  full  advantage  of  light  and  air 
for  germination,  and  the  young  crop  naturally  follows  to  take  the 
place  of  the  matured  crup  that  has  been  removed.  The  finest 
examples  of  this  system  are  to  be  seen  in  the  German  forests, 
where,  after  many  years  of  careful  management,  some  of  the 
forests  have  been  so  arranged  that  thinnings  are  made  and  the 
timber  is  felled  under  rotation.  It  is  there  assumed,  as  a  working 
basis,  that  120  years  refiresent  the  period  in  which  a  beech  tree 
grows  at  a  profitable  rate  without  deterioration;  it  is  also  calculated 
that  as  far  as  seed  years  allow,  a  final  felling  shall  take  place  every 
twenty  years.  Hence  the  section  of  a  forest  under  rotation  is 
divided  into  six  stages  of  varying  age;  thus  in  the  year  of  felling 
these  would  be  20,  40,  60,  80,  100,  and  120  years,  and  in  the 
following  season,  i,  21,  41,  61,  8r,  and  loi  years.  It  is  obvious 
that  thinnings  must  take  place,  and  whilst  these  are  made  approxi- 
mately every  ten  or  twenty  years,  there  can  be  no  hard  and  fast 
rule,  especially  towards  the  end  of  the  cycle,  when  the  proper 
-condition  of  the  soil  is  an  important  tlemcnt,  and  a  "thinning" 
may  be  a  partial  clearance. 

An  example  of  successful  treatment  under  the  Conipaitment 
.System  is  also  seen  in  the  oak  woods  of  Sussex,  although  it  is  a 
somewhat  elementary  form.  These  woods  might  be  termed  one 
of  the  varieties  of  the  system,  although  they  are  hardly  this  ;  they 
lack   the  benefit  of  scientific  treatment  in  the  past,  and  shew  this 
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by  large  crowns  and  shortened  boles.  In  some  cases  there  is 
a  transition  stage  in  process  between  standards  over  underwood 
and  pure  high  wood,  caused  by  the  greatly  depreciated  value  of 
underwood  and  a  revival  in  timber  culture.  Again,  the  woods  or 
compartments  are  small,  and  for  the  most  part  there  is  no 
regular  rotation  in  felling  or  thinning :  but  the  basis  of  the 
system  is  here  nevertheless.  The  oak  grows  under  conditions 
of  soil  and  climate  which  are  suited  to  it,  and  which  have 
preserved  it  as  against  other  varieties,  and  its  survival  is  due 
to  its  natural  regenerative  power ;  so  that  its  characteristics  are 
analogous  to  the  growth  of  the  beech ;  and  the  difference  in  the 
results  obtained,  although  partly  modified  by  questions  of  soil  and 
light,  are  due  for  the  most  part  to  the  lack  of  the  systematic  and 
scientific  treatment  which  is  characteristic  of  the  German  forests, 
but  absent  in  our  British  woodlands. 

The  Selection  System  differs  from  the  Compartment  or  Crop 
principle  mainly  in  the  fact  that  the  timber  is  never  entirely  felled 
in  any  part  of  the  wood,  but,  on  the  other  hand,  the  land  is  kept 
continually  stocked  by  various  sized  trees.  It  would  be  impossible 
to  grow  oak  under  these  conditions  ;  the  shade  caused  by  the 
groAvth  of  trees  would  not  admit  sufficient  light  to  allow  the  young 
oaks  to  be  continually  produced,  and  it  is  only  by  correct  treatment 
that  the  beech,  with  its  strong  shade-bearing  qualities,  can  be 
naturally  regenerated  on  suitable  soil.  The  method,  however,  is 
simple,  and  the  natural  inclination  of  owners  to  keep  their  woods 
too  thin  rather  than  too  crowded,  usually  gives  ample  oppor- 
tunity for  germination.  All  woods  properly  managed  on  the 
Selection  System,  are  worked  upon  a  rotation  :  it  may  be  ten  or 
fifteen  years,  according  to  the  acreage  or  rate  of  growth,  but  in  any 
case  the  woods  must  be  so  managed  that  they  are  composed  of 
trees  of  varying  ages  to  allow  for  a  succession  of  cuttings,  and  the 
canopy  must  be  so  regulated  that,  without  damage  to  the  seed 
bed,  a  proper  amount  of  light  must  be  admitted  to  permit 
germination. 

It  will  be  seen  that  there  is  one  great  advantage  possessed  by 
the  latter  system  ;  that  the  owner  is  only  in  a  small  measure 
dependent  on  seed  years.  These  seed  years  come  every  seven  to 
ten  years,  and  the  foiester  who  is  responsible  for  forest  land  under 
the  Compartment  System,  must  take  advantage  of  them  to  secure 
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his  following  crop,  or  his  succession  may  be  broken  and  his  seed 
bed  damaged.  On  the  other  hand,  as  the  "Selection"  woods  have 
the  ground  kept  in  a  continually  fertile  state,  and  the  number 
of  seedlings  necessary  to  replenish  the  land  is  smaller,  they  may  be 
sufficiently  re-stocked  by  the  seeds  produced  annually. 

Considerably  greater  skill  is  necessary  for  the  management  of 
the  "Compartment"  woods,  so  that  one  might  look  for  a  gradual 
extension  of  the  "  Selection  "  System  ;  but  this  cannot  be.  It  has 
been  noted  that  the  oak  could  not  be  thus  grown,  on  account  of 
its  demand  for  light,  whilst  the  mineral  requirements  of  beech  are 
such  that  natural  regeneration  is  hindered  in  the  absence  of  an 
abundance  of  lime,  and  where  this  constituent  of  the  soil  exists  in 
a  small  quantity,  only  "  Compartment  "  woods  are  necessary. 

The  first  consideration  in  the  management  of  woods  under 
Natural  Regeneration,  is,  of  course,  to  obtain  the  most  favourable 
conditions  for  the  re[)roduction  of  the  crop,  whilst  at  the  same 
time  it  should  be  the  object  of  the  forester  to  produce  good 
marketable  timber.  There  are  two  influences  to  be  noted  in 
securing  proper  germination — light  and  soil.  The  light-demanding 
oak  cannot  be  grown  as  a  "  Selection  "  wood,  but  beech,  on  the 
other  hand,  can  bear  shade,  although  light  is  very  essential  to 
the  growth  of  the  seedlings.  Light  is  also  necessary  to  keep  the 
soil  in  proper  condition  for  the  seedlings,  so  that  the  two  influences 
work  together  towards  the  same  result.  By  "soil,"  is  meant  not 
merely  the  mineral  constituents  of  the  land,  but  also  the  humus 
or  decayed  vegetable  matter,  now  entirely  composed  of  the  fallen 
leaves,  although  in  primitive  days  it  must  have  included  decayed 
wood.  This  humus  should  be  kept  in  a  continually  fertile  state, 
that  is,  forming  a  good  seed  bed  for  the  growth  of  the  young 
trees. 

Where  no  young  trees  are  being  continually  produced,  the 
management  of  the  soil  is  not  a  difficult  question  until  the  tune  of 
the  final  felling  approaches,  but  it  is  then  most  essential  that  every 
opportunity  should  be  given  for  the  seeds  to  germinate.  If  in  the 
beech  woods  the  leaves  be  too  thick  on  the  ground,  then  a  cutting 
must  be  made  preparatory  to  the  final  felling,  so  that  the  effects  of 
the  weather  and  the  increased  light  may  cause  them  to  decay.  In 
oak  woods  this  difficulty  is  not  likely  to  occur,  for  the  damp 
nature  of  the  land  is  conducive  to   the  rapid  decay  of  the  leaves, 
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which,  however,  do  not  form  good  humus,  whilst  the  heavier 
nature  of  the  seed  gives  it  a  better  opportunity  for  penetrating  into 
congenial  soil. 

The  importance  of  this  part  of  the  work  is  seen  more  clearly  in 
the  "  Selection  "  woods.  Here  there  is  a  continual  process  of 
growth,  and  it  is  advisable,  if  not  at  all  times  absolutely  necessary, 
that  the  soil  shall  be  ready  to  receive  the  seeds  whenever  and 
wherever  they  may  fall.  The  German  foresters  consider  that  the 
soil  is  approximately  perfect  when  little  bunches  of  wood  sorrel 
appear  through  the  otherwise  unbroken  carpet  of  leaves,  and  we  may 
learn  the  same  lesson  from  our  beech  woods.  It  is  no  uncommon 
sight  to  see  the  ground  overrun  with  brambles,  or  holly,  or 
occasionally  yew  growing  amongst  the  timber ;  these  are  a  sure 
sign  of  bad  management,  it  means  that  the  wood  has  been  cut 
too  hard,  that  the  preservation  of  the  canopy,  which  is  an  all- 
important  point,  has  not  had  proper  attention, 'so  that  the  excess 
of  light  has  encouraged  an  undergrowth  which  could  not  have 
otherwise  flourished. 

The  regulation  of  the  canopy,  in  fact,  is  the  whole  secret  of 
success,  whatever  the  system  may  be  this  forms  the  important  part. 
As  we  have  seen,  it  may  be  too  thin,  allowing  an  obnoxious  under- 
growth to  hinder  reproduction,  or  it  may  be  too  dense,  and  not 
only  prevent  the  proper  formation  of  humus,  but  stop  the  growth 
of  the  young  trees.  Beyond  this  lies  the  question  of  the  production 
of  timber,  which  should  be  the  ultimate  object  of  every  owner. 

If  we  trace  an  oak  or  beech  wood  grown  upon  the  Crop  System 
from  its  earliest  period,  we  shall  find,  if  it  start  after  a  successful 
seed  year,  that  the  trees,  especially  in  the  case  of  the  beech,  are 
growing  so  very  thickly,  that  at  the  end  of  the  first  fifteen  or 
twenty  years  it  will  be  necessary  to  cut  out  much  which  will  have 
answered  its  purpose  as  a  protection  to  the  soil  and  an  aid  to 
growth,  and  at  the  same  time  clear  away  all  weeds.  In  the  course 
of  the  next  fifteen  or  twenty  years  the  canopy  becomes  formed, 
and  the  process  of  artificial  selection  commences.  From  now, 
until  the  final  felling  takes  place,  the  best  trees  must  always  be 
preserved,  for  these  are  the  trees  which  are  in  some  way  favoured. 
It  may  be  that  these  are  the  products  of  the  seed  of  healthier  trees, 
but  whatever  the  reason,  they  have  proved  themselves  to  be  the 
most  rapidly  developing  and   best  formed  trees,   and    they  will 
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therefore  be  the  most  remunerative  to  the  grower.  In  the  earher 
thinnings  all  the  dying,  damaged,  diseased,  crooked,  and  forked  trees 
should  be  cut  out,  leaving  only  the  healthy  ones,  but  this  must  not  be 
done  rashly,  for  upon  the  proper  regulation  of  the  canopy  depends 
the  future  development  of  the  trees  left  standing.  If  the  trees  were 
allowed  to  be  overcrowded,  it  would  have  the  effect  of  drawing 
up  the  stems  and  restricting  the  formation  of  large  heads,  and 
ultimately,  if  left  unthinned,  the  trees  must  be  weakened.  On  the 
other  hand,  if  overthinned,  the  long  straight  boles,  which  should 
be  the  ideal  of  the  grower,  would  not  be  formed,  as  the  trees 
would  grow  out  laterally  and  form  spreading  tops.  The  medium 
course  must  therefore  be  followed,  by  paying  such  attention  to  the 
canopy  that  the  trees  may  be  drawn  up  to  form  good  boles,  but 
not  weakened,  and  finally,  having  attained  their  full  height,  they 
may  be  encouraged  by  the  admittance  of  light  to  swell  out  and 
make  timber  rapidly,  forming  regular  stems,  and  rectifying  the 
tendency  to  taper  which  is  caused  by  the  rapid  upward  growth. 
In  thinning  it  will  be  noticed  that  there  are  roughly  three  classes 
of  trees — the  dominating,  the  intermediate,  and  the  suppressed — 
and  when  all  the  faulty  trees  have  been  cut  out  these  should  be 
removed  in  the  inverse  order,  that  is,  all  the  suppressed  trees  which 
have  been  over-topped  by  their  more  powerful  companions,  should 
be  first  removed,  and  then,  if  necessary,  those  only  partly  suppressed 
should  be  taken  out,  leaving  only  the  finest  at  the  finish  to  develop 
to  the  fullest,  forming  in  length,  in  girth,  in  straightness,  and 
cleanness,  the  finest  timber  that  the  immediate  neighbourhood  can 
produce. 

Those  who  are  accustomed  only  to  beech  woods  worked  upon 
the  Selection  System,  are  apt  to  misunderstand  this  process,  but 
the  wisdom  of  it  is  seen  much  more  clearly  in  dealing  with  larch. 
We  know  tliat  every  tree  needs  light  to  be  able  to  develop, 
although  the  beech  is  not  so  sensitive  as  thu  oak,  nor  is  this  latter 
so  particular  as  the  larch,  which  is  essentially  a  light-demanding 
tree.  In  larch  plantations  we  continually  see  trees  over-topped 
and  dying,  whilst  others  are  lloinishing  above  them  ;  and  although 
the  result  is  not  so  apparent   because  the  trees  do  not  die,  there  is 
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exactly  the  same  process  amongst  oak  and  beech,  they  feel  the 
effect  of  the  loss  of  light,  and  without  this  essential  element  not 
only  reach  the  limit  of  paying  growth,  but  hinder  the  expansion  of 
larger  trees  around  them.  We  find  men  who  recognise  this,  and 
they  seek  a  remedy  in  cutting  out  the  finest  trees ;  but  they  are 
living  in  the  present  only,  they  do  not  look  to  the  future,  for  their 
action  means  not  only  the  sacrifice  of  trees  which  are  fast-growing 
into  money,  for  the  sake  of  those  whose  progress  has  been  retarded, 
but  the  final  cutting  is  indefinitely  delayed,  and  the  cycle  dis- 
organised. 

In  "  Selection  "  woods,the  principles  of  light  and  soil  are  exactly 
the  same  as  with  woods  grown  as  a  crop,  but  the  great  difference 
between  the  two  systems  lies  in  the  methods  of  thinning.  In 
**  Selection  "  woods  there  must  be  a  continual  growth  of  trees  of 
all  ages,  and  it  is  only  in  the  case  of  shade-bearing  species  and  a 
soil  of  a  limy  nature  that  this  can  take  place ;  whilst  in  order  to 
favour  the  system  the  humus  should  be  kept  continually  in  a  state 
favourable  to  germination.  The  woods  should  be  cut  in  a  rotation 
of  about  fifteen  years,  at  which  periods  the  best  trees  should  be 
felled,  leaving  the  hitherto  dominated  trees  to  form  a  canopy, 
whilst  any  dead  or  dying  trees  should  be  taken  out  at  the  same 
time.  Under  this  system  no  trees  are  in  suppression  unless  the 
wood  be  abnormally  dense,  and  all  sizes  are  represented  to  complete 
the  process  of  a  continuous  succession.  It  is  sometimes  found  that 
this  succession  has  been  broken  by  felling  some  of  the  smaller 
trees,  and  leaving  the  dominant  ones,  and  very  often  the  owner 
has  an  attachment  for  these  larger  specimens,  and  they  are  allowed 
to  remain ;  but  such  a  proceeding  is  fatal,  the  gradations  in  age 
must  be  gradual,  and  the  only  remedy  in  such  a  case  is  to  take 
advantage  of  a  good  seed  year  to  fell  the  larger  trees  and  reorganise 
the  system  from  a  new  commencement. 

We  are  told  continually  that  it  is  impossible  to  adapt  German 
methods  to  British  woodlands,  but  this  is  a  fallacy.  We  cannot 
perhaps  obtain  the  same  result  in  growing  spruce,  or  even  beech, 
but  we  can  learn  very  much  from  them,  discover  our  backwardness, 
and  improve  the  systems  to  bring  us  nearer  to  the  high  state  of 
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cultivation  seen  on  the  Continent.  Acting  under  Imperial  or  Local 
Government,  the  foresters  on  the  Continent  carry  on  their  process 
of  growth  from  year  to  year  systematically,  and  to  be  successful 
the  same  must  be  done  on  our  British  estates.  It  is  hopeless  to 
expect  our  woodlands  to  flourish  if  they  be  in  the  hands  of  unskilled 
managers  or  workmen,  but  even  more  desperate  is  the  case  of 
timber  in  the  hands  of  owners  who  regulate  their  annual  fellings  by 
their  immediate  need  of  money. 

There  is  no  need  for  us  to  despair  of  improving  our  woodlands 
in  the  future,  for  if  we  compare  our  present  day  traditional  methods 
of  forestry  (by  which  is  meant  the  common  rules  that  govern  the 
management  where  science  is  unknown)  with  the  old-fashioned 
ideas,  we  find  that  we  are  now  far  in  advance  of  our  grandfathers. 
Take  for  instance  the  following  specimen  relating  to  a  beech 
wood.  It  is  an  extract  from  a  lease  of  fifty  years  ago  of  over 
300  acres  of  woodland,  let  for  a  term  of  twenty-one  years,  in 
which  are  these  conditions  : — • 

"  Lessee  covenants  to  fell,  cut  down,  and  carry  away  the  wood 
and  underwoods  at  seasonable  times  in  the  year.  Also 
at  every  cutting  will  not  cut  down  the  beech  wood  to  the 
extent  of  more  than  twenty  acres  in  any  one  year,  the 
woods  being  divided  into  successive  falls,  so  that  no  part 
shall  be  cut  more  than  once  in  each  14  years,  and  not  to 
cut  at  such  annual  falls  any  tree  under  sixteen  inches 
circumference  measured  5  feet  from  the  ground.  Also 
not  to  put  any  sheep  or  cattle  in  any  of  the  woods  or 
underwoods  and  will  fence  and  enclose  the  woods  from 
damage  from  cattle.  .\lso  at  every  cutting  of  the  trees 
will  leave  upon  every  acre  at  least  twenty  trees  measuring 
24  inches  in  circumference  5  feet  from  the  ground." 

Now  it  is  apparent  that  it  is  an  error  to  let  woodland  on 
lease  to  a  tenant  who  cares  nothing  about  the  future,  but  whose 
sole  object  is  to  get  as  much  as  he  can  from  the  wood  without 
incurring  any  legal  liability ;  but  the  terms  on  which  it  was  let 
constitute  a  greater  error.  After  every  felling,  each  acre  that 
has  come  into  rotation  would  consist  of  twenty  trees  of  over 
6  inches  quarter-girth,  which   were  supposed  to  be  left  as  "seed'' 
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trees,  and  a  number  of  young  trees  under  4  inches  quarter-girth. 
There  was  no  lestricticn  as  to  the  quahty  of  the  trees  to  be  left, 
and  consequently  the  leaseholder,  as  we  can  see  in  some  woods  at 
the  present  time,  would  leave  some  of  the  worst  trees,  which  with 
ample  space  would  spread  out  with  large  heads  and  rough  boles ; 
two  characteristics  detrimental  to  their  selling  value  and  to  the 
growth  of  young  trees  underneath  them.  Thus  there  would  be  no 
true  formation  of  canopy,  whilst  the  whole  of  the  difficulties  would 
be  augmented  if  at  tl  e  end  of  the  succeeding  fourteen  years  the 
lessee  leave  the  same  twenty  trees  at  greater  variance  with  the 
young  undergrowth,  and  with  every  opportunity  of  increasing  their 
pernicious  characteristics. 

The  second  case  is  an  extract  from  a  report  on  some  well  known 
beech  woods  made  in  1847.  The  report  was  made  in  great  detail 
by  one  who  was  evidently  considered  a  competent  man,  and  the 
instructions  for  the  future  management  of  the  largest  wood  on 
the  estate,  estimated  at  100,000  feet  of  beech,  contains  the 
following: — 

"  3,000  feet  (inferior)  might  be  failed  and  }^  of  the  remainder 
of  all  sizes,  and  2,000  feet  of  small  oak  and  the  worst 
trees,  also  all  the  ash  and  cherry  (at  times)  as  customers 
can  be  obtained.  Particular  care  being  taken  to  reserve 
eight  the  best,  laigest,  and  handsomest  beech  trees  on 
every  acre  or  thereabouts  as  heretofore  recommended  in 
all  the  other  woods." 

The  wood  apparently  at  that  time  was  well  stocked,  and  the  felling, 
although  perhaps  injudicious  over  so  large  an  area,  would  not  have 
been  injurious.  But  what  was  the  object  of  leaving  the  eight  good 
trees  on  every  acre?  From  what  we  can  gather,  the  felling  would 
include  all  the  better  trees  except  these  eight,  which  would  be  left 
in  accordance  with  the  old  ideas  for  "seed"  trees.  ]Iere  we  can 
see  an  advance  upon  the  previous  case,  for  the  surveyor  has 
recognised  the  fact  that  if  special  trees  are  to  be  reserved,  they 
must  be  the  best ;  but  there  he  stops,  he  leaves  the  trees  to  them- 
selves, they  are  free  from  all  artificial  training,  they  will  develop 
abnormal  lateral  growth,  cause  irregularity  in  succession,  and  be 
giants  of  destruction  when  they  finally  come  to  be  felled. 

In  both  these  cases  we  see  an  admixture  of  the  two  systems 
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which  have  been  under  discussion.  Such  a  thing  is  in  reaUty  an 
impossibiUty,  but  it  is  quite  feasible  to  imagine  that  our  woodlands 
passed  through  this  stage  in  the  evolution  of  the  two  systems  as  we 
now  know  them.  Our  aim  must  therefore  be  to  keep  our  woodlands 
continually  upon  the  lines  of  one  of  these  methods,  breaking 
neither  the  canopy,  succession,  nor  rotation,  maintaining  the  fertility 
of  the  soil,  and  ever  aiming  at  the  production  of  well-formed  timber. 
Thus  the  best  and  most  regular  income  will  be  obtained,  and  the 
greatest  satisfaction  given  to  those  who  ultimately  reap  the  benefit 
of  good  management. 
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IV.— ON    SAW-MILLS    AND    WOOD-WORKING 
MACHINERY    FOR    ESTATE    PURPOSES. 

|By  Mr.   J.   Price,   Hii;h  Legh,   Knutsford. 

This  subject  opens  out  a  wide  and  varied  scope,  as  estates  will 
be  found  to  vary  so,  that  it  is  proposed  to  touch  on  as  many 
points  as  possible,  so  that  this  essay  may  apply  to  nearly  every  one, 
varying  from  hand-sawing  to  the  most  complete  saw-mill  necessary 
for  turning  out  every  description  of  worked  wood-work  required 
for  all  purposes,  from  a  rail  or  stump  to  elaborate  moulding. 

The  first  point  to  consider  is  the  size  of  the  estate,  and  on 
nearly  every  one  will  be  found  something  of  a  saw  mill  or  saw-pit ; 
and,  again,  this  will  vary  by  the  requirements  of  the  estate,  some 
bemg  content'with  the  preparation  of  posts,  stumps,  and  rails,  the 
other  wood-work  being  supplied  by  tradesmen,  whilst  on  others 
everything  will  be  done  by  the  estate  men. 

The  first  mill  to  be  considered  will  be  on  an  estate  when  the 
owner  is  desirous  of  doing  all  the  work  himself,  the  following  will 
be  the  points  that  will  crop  up  : — 

1.  The  present  situation  of  the  Mill. 

2.  The  possibility  of  a  new  site  for  the  Mill. 

3.  The  requirements  of  the  Estate. 

Present  Situation  of  the   Mill. 

As  a  rule  this  will  be  somewhere  near  the  mansion,  especially  on 
small  estates,  the  engine  having  other  work  to  do  apart  from  the 
saw-mill,  such  as  pumping,  grinding,  etc. 
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On  large  estates  the  mill  is  generally  situated  near  the  largest 
wood,  but  it  cannot  be  said  that  there  is  any  fixed  rule  for  this,  it 
generally  having  been  so  placed  by  the  owner  possibly  loo  years 
ago,  there  bemg  no  reason  why  it  should  have  been  so  placed,  and 
very  often  not  in  the  most  convenient  or  suitable  place,  though  it 
cannot  very  well  be  removed  owing  to  the  number  of  buildings 
that  have  sprung  up  around  it,  which  necessitate  its  staying  there 
unless  a  large  amount  of  capital  is  at  hand,  and  the  owner  willing 
to  spend  it  on  an  entirely  new  mill,  which  is  doubtful  in  the 
present  state  of  agriculture. 

The  Possibility  of  a  New  Site  for  the  Mill. 

Should  the  owner  decide  on  a  new  mill  altogether,  then  will 
come  the  forester's  chance  to  fix  on  the  most  convenient  place, 
which  he  should  study  well  before  laying  his  views  before  the 
owner,  and  be  prepared  with  arguments  in  favour  of  the  site  he 
has  selected,  at  the  same  time  having  the  requirements  of  other 
departments  of  the  estate  in  his  eye. 

The  ist  is,  the  means  of  moving  loads  to  and  from  the  mill,  which 
should  either  be  good  water  or  land  carriage.  2nd,  Never  forget 
the  importance  of  having  a  slope  to  roll  down  the  biggest  tree  he 
will  have  to  deal  with.  3rd,  Never  cramp  the  space  round  the 
mill,  circumstances  regulating  this,  not  forgetting  room  for  stacking 
and  storing  the  manufactured  goods.  With  regard  to  the  shape  of 
the  mill  where  all  classes  of  work  are  carried  out,  the  rectangular 
shape  is  about  the  best,  the  length  being  two-and-a-half  times  the 
breadth. 

The  Rkquirements  ok  the  Estate. 

Scarcely  two  estates  will  be  found  to  require  the  same  machinery, 
some  simply  having  a  circular  saw,  others  having  hand  power  only, 
and  on  others  every  sort  of  machinery. 

On  estates  where  the  landlord  does  not  supply  the  tenants  with 
anything  beyond  timber  in  the  rough,  an  ordinary  hand  saw-pit 
will  be  found  to  meet  the  case.  This  sawing  is,  as  a  rule,  let  to  the 
men  at  so  much  per  foot,  the  following  being  the  prices  on  a 
Cheshire  estate  : — 
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Hand-Sawing. 

Sawing  all  sorts  of  timber  such  as  oak,  ash,  beech,  elm,  larch, 
f  d.  per  square  foot,  except  small  trees  for  rails,  such  as  have  two 
or  four  cuts,  which  is  ^d.  per  running  yard.  All  curve  work  such 
as  stylesides  curb  and  fellows  are  sawn  at  day  wages,  which  are 
3s.  6d.  per  day  per  man. 

Sawing  by  steam  is  charged  at  the  following  rates ; — Hard 
wood  such  as  oak,  ash,  etc.,  5s.  per  100  feet  superficial,';  sawing  fir 
timber  into  rails,  3  ins.  x  2  ins.,  4d.  per  running  yard  ;  sawing 
II  ins.  X  3  ins.  deals,  3s.  per  100  feet  superficial;  flat  cutting,  is.  2d. 
per  100  lineal  feet. 

Where  the  work  required  takes  in  the  working  of  foreign  timber, 
there  will  be  a  circular  saw  to  cut  say  i8  inches,  a  general  joiner, 
a  planing  machine,  morticing  machine,  and  possibly  a  band  saw 
and  lathe. 

On  large  estates  there  will  be  machinery  of  all  sorts,  capable  of 
turning  every  or  anything  out. 

Having  decided  on  re  modelling  the  mill,  the  first  thing  to  be 
considered  will  be  the  motive  power,  whether  it  is  to  be  water,  gas, 
oil,  steam,  or  electricity,  the  choice  depending  on  the  situation  of 
the  mill. 

Water-Powrr. 

Should  the  mill  be  so  situated  that  this  power  is  to  be  adopted, 
the  selection  of  a  water-wheel  or  turbine  will  have  to  be  considered. 

As  a  rule  turbines  are  preferable  to  water-wheels,  though  the 
former  have  their  drawbacks,  caused  through  sticks  and  leaves 
getting  in.     The  points  in  favour  of  turbines  are  as  follows  : — 

1.  They  are  cheaper  than  water-wheels. 

2.  Make  the  most  direct  use  of  the  available  power. 

3.  Less  intermediate  gearing  required  to  get  up  the  required 

speed. 

4.  Do  not   lose  so   much  power  by  friction,  owing   to  the 

working  parts  being  lighter. 

Turbines  with  an  outward  flow,  that  is,  where  the  water  enters 
the  wheel  at  the  centre  and  flows  outwards  towards  the  periphery, 
are  preferable  to  those  with  an  inward  flow. 
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Overshot  wheels  are  preferable  where  there  is  sutficient  fall. 
Quite  60  per  cent,  efficient  horse-power  can  be  obtained,  whereas 
an  overshot  w^heel  will  rarely  transmit  more  than  one-third; 
and  again  there  is  a  drawback  when  the  stream  is  in  flood,  practi- 
cally making  it  useless  ;  the  class  of  wheel  being  decided  by  the 
supply  of  water  all  the  year  round. 

As  turbines  and  wheels  are  not  in  the  forester's  line,  the  best 
thing  he  can  do  is  to  be  prepared  with  the  following  information 
for  the  manufacturer  : — 

1.  A  correct  plan  and  elevation  of  the  stream  at  the  locality 

where  the  turbine  or  wheel  is  to  be  fixed. 

2.  A  plan  showing  the  level  of  the  floor  of  the  mill. 

3.  The  speed  and  direction  of  the  stream, 

4.  The  depth  of  the  fall. 

5.  The  nature  of  the  ground  and  any  other  local  peculiarities. 

6.  The  probable  amount  of  machinery  required  to  be  driven. 


Gas-Power. 

It  is  not  every  estate  which  can  adopt  this  power,  but  where  it 
can  be  done,  it  will  be  found  very  convenient,  especially  where 
space  is  an  important  item,  as  the  room  required  for  the  boiler  is 
saved. 

Oil-  POWKR. 

This  class  of  power  will  be  found  very  handy,  especially  when 
required  in  a  wood  where  the  timber  can  be  dealt  with  on  the  spot 
and  removed  to  the  other  mill  in  deals  and  battens. 


Stka.m-Powkr. 

This  is  the  one  generally  found  in  all  mills,  and  may  be  either  a 
permanent  engine  and  boiler  or  a  portable  engine.  The  boiler 
suitable  for  the  first-named  should  lie  after  the  ty[)e  of  the  Oalloway, 
Cornish,  or  Lancashire,  but  should  there  be  plenty  of  spare  timber 
on  the  estate,  and  coal  not  very  handy,  I  would  recommend  a 
Tubular  one,  as  this  class  is  more  suitable  for  burning  timber  and 
other  refuse  ;  the  sizes  of  these  depending  on  the  horse-power 
required,  the  first-named  being  14  ft.  o  in.  long,  4  ft.  6  in.  diameter 
for  a  lo-horse  boiler. 
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An  advantage  in  the  Galloway  over  the  Cornish  is,  that  without 
complicating  the  boiler  for  cleaning  or  repairs,  the  heating  surface 
is  much  greater.  The  latter  boiler  being  8  feet  x  3  feet.  The 
engine  which  commands  the  attention  of  all  requiring  a  permanent 
one  for  a  saw-mill,  is  the  "Horizontal  Condensing  Engine  Tandem 
Type,"  made  by  Messrs.  T.  Robinson  &  Son,  Ltd.,  of  Rochdale. 

In  places  where  it  is  difficult  to  put  in  foundations  for  the 
engine,  it  will  be  found  convenient  to  adopt  one  of  the  combined 
horizontal  engines  and  locomotive  boiler,  with  the  boiler  above  the 
engine,  which  rests  on  the  same  bed-plate,  the  weight  helping  to 
keep  the  engine  steady  and  preventing  rocking. 

On  many  estates  the  engine  will  be  required  to  do  other  work, 
and  when  this  is  the  case  there  is  no  doubt  that  a  portable  traction 
engine  will  be  preferred,  and  such  work  as  hauling  timber  to  the 
n)ill,  coal,  etc.,  can  be  done  in  slack  times,  which  is  a  great  argument 
in  favour  of  this  class  ;  again,  when  this  is  adopted,  there  is  no 
need  to  have  a  chimney  stack  built. 

Whichever  class  of  engine  or  boiler  is  decided  on,  they  should 
always  be  placed  in  a  room  cut  off  from  the  mill,  so  as  to  save  as 
much  vibration  as  possible. 

Electro  Motors. 

This  class  of  power  is  but  in  its  infancy,  and  very  few  places  will 
be  in  a  position  to  adopt  it,  but  where  such  is  the  case  there  is  no 
doubt  that  it  is  an  excellent  power. 

The  class  of  power  having  been  decided  on,  the  question  of  the 
requirements  of  the  machinery  will  be  next  considered. 

Should  the  place  for  the  mill  be  small,  it  will  be  as  well  to  put 
another  storey  to  the  building,  which  will  provide  a  place  for  some 
of  the  machinery,  such  as  a  planing  machine,  band  saw,  and  any 
hand  machines  required;  but  should  the  place  be  large  enough  on 
the  ground  to  take  the  whole  in,  it  will  be  much  better. 

Care  must  be  taken  to  have  plenty  of  elbow  room  to  get  large  trees 
into  the  mill,  there  being  a  wide  opening  at  either  end,  the  situation 
regulating  this.  In  some  places  there  will  be  an  opening  at  the 
end  and  one  at  the  side,  so  that  timber  can  be  swung  round  by  the 
crane,  and  brought  to  the  saw  without  much  trouble,  thus  saving 
a  lot  of  unnecessary  labour  and  economising  space. 
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In  all  cases  there  should  be  an  overhead  traveller,  and  a  tramway 
down  the  mill  to  run  the  timber  to  the  saws. 

Next  to  the  motive  power  comes  the  means  of  transmitting  it 
from  the  engine  to  the  machines  by  way  of  shafting  and  belting. 

The  sizes  of  the  shafting  will  depend  on  the  size  of  the  mill. 
The  first  length,  which  receives  its  power  from  the  flywheel,  should 
be  of  greater  diameter  than  the  others,  the  bearings  being  placed 
close  together. 

The  driving  pulleys,  on  which  there  is  the  greatest  strain,  should 
be  placed  as  near  the  bearings  as  possible,  to  avoid  any  chance  of 
the  shaft  springing. 

If  possible,  the  main  shafting  should  be  arranged  underground, 
and  transversely  across  the  building.  These  ducts  should  be 
brick  built,  and  made  large  enough  for  the  bearings  to  be  easily 
got  at  for  the  renewal  of  belts  and  lubricating. 

In  case  there  should  be  one  storey  to  the  mill,  the  light  machines 
with  a  rotary  motion  should  be  placed  there,  as  excessive  vibration 
has  a  tendency  to  damage  the  building.  The  shafting  for  this 
floor  should  be  fixed  to  the  roof  of  the  ground  floor,  the  necessary 
belts  going  from  the  pulleys  to  the  machines. 

Before  the  belting  is  commenced,  all  the  shafting  should  be 
examined,  in  case  there  should  have  been  any  settling  in  the 
building,  and  the  shafting  thrown  out  of  plumb. 

All  ordinary  {)ulleys  over  6  inches  broad,  running  at  a  speed 
under  3, ceo  feet  per  minute,  should  have  a  periphery  of  not  less 
than  3'^  for  pulleys  12  inch  diameter  and  under  running  at  high 
speeds  on  veitical  shafts  ought  not  to  be  less  than  double  the 
foregoing. 

As  it  may  be  desirable  to  know  the  speed  the  pulleys  are  being 
driven  the  following  rule  may  be  useful. 

The  diameter  of  the  driver  and  the  driven,  and  the  revolutions 
of  the  driver  being  given  to  find  the  revolutions  of  the  driven. 

Multiply  the  diameter  of  the  driver  by  its  revolutions,  and 
divide  the  product  by  the  diameter  of  the  driven,  the  fjuotient  will 
be  the  revolutions  of  the  driven. 

If  the  mill  shafting  is  to  be  underground  then  provision  should 
be  made  for  the  sawdust,  etc.,  and  that  the  place  be  easily  got 
at  for  cleaning  purposes. 

The  mill  now  being  ready  for  the  machinery,  the  placing  of  the 
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different  machines  will  now  be  considered  ;  they  should  be  so 
arranged  that  the  timber  on  entering  the  mill  should  pass  directly 
to  the  heavy  machines,  such  as  the  deal  or  rack  frames  for  break- 
ing up,  the  further  handling  of  it  being  so  much  easier  it  can  be 
passed  on  to  the  other  machines,  afterwards  passing  out  at  the 
other  end  in  the  manufactured  state. 

Circular  Saws. 

The  first  and  principal  item  in  the  machinery  will  be  the  circular 
saw.  The  saw  has  always  held  a  claim  to  be  one  of  the  most 
ancient  instruments  for  the  conversion  of  wood,  and  is  certainly 
the  most  important. 

Its  early  history  is  lost  in  obscurity,  mention  of  it  being  made 
in  the  Holy  Scriptures.  The  earliest  saw  mill  in  England  was 
erected  near  London  about  the  year  1663. 

The  circular  saw  is  said  to  have  originated  in  Holland  in  the 
i6th  or  17th  century.  In  1777  a  patent  was  taken  out  for  an 
entirely  new  machine  for  sawing  wood,  the  saws  being  of  a  circular 
figure. 

The  saw  was  gradually  improved  upon,  there  being  several 
patents  taken  out  in  1862.  After  this  date  immense  progress  was 
made,  almost  the  height  of  perfection  being  reached  in  the  variety 
of  saws  manufactured  by  Messrs.  J-  Robinson  &  Son,  Rochdale. 

Though  the  circular  saw  is  open  to  criticism,  there  is  no  doubt 
that  it  is  the  most  convenient  and  handiest  machine  we  have  for 
the  conversion  of  wood,  and  the  least  liable  to  get  out  of  order. 
The  following  points  are  very  important,  and  require  a  careful  eye 
to  watch  them  :— 

1.  That  the  teeth  of  the  saw  suit  the  class  of  the  timber  to 

be  operated  on. 

2.  That    they    be   properly  sharpened   and  have    the   right 

amount  of  set  on. 

3.  That  the  saws   are  properly  backed,  so  that  a  saw   of 

thinner  gauge  can  be  used  which  is  a  saving  of  power, 
also  in  wood,  in  case  the  timber  being  worked  is  valuable. 

In  small  mills,  or  where  constant  changes  are  made  in  the  class 
of  timber  to  be  worked,  a  ripping  and  cross  cutting  saw  can  be  com- 
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bined  in  the  same  bench  by  mounting  two  saw  spindles  in  a  frame 
beneath  the  bench,  which  can  be  moved  by  a  hand  wheel  and 
worm  gearing  thus  bringing  them  above  the  bench  as  required. 

Circular  saws  above  four  feet  in  diameter  are  seldom  used, 
though  saws  as  high  as  six  feet  in  diameter  can  be  used.  Timber 
requiring  saws  of  greater  diameter  should  be  converted  by  recipro- 
cating or  straight  saws. 

TiMBtR  AND  Deal  Frame  Saws. 

This  class  of  saw  like  the  circular  saw  has  been  in  use  for  ages. 
It  is  considerably  older  than  the  circular  one,  and  is  now  about  as 
perfect  as  it  can  be. 

For  general  log  sawing  where  timber  is  tolerably  straight  the 
ordinary  vertical  saw  frame  fitted  with  a  roll  feed  motion  is  the 
best  type  to  be  employed  ;  this  roller  feed  is  continuous  and  allows 
logs  to  follow  each  other  through  the  saws  without  stoppage.  Care 
must  be  taken  that  the  timber  has  a  good  bearing  on  the  feed 
rollers,  the  straightest  side  of  the  log  being  placed  on  them.  Some 
makers,  in  addition,  arrange  rollers  so  that  they  can  be  raised  or 
lowered  by  the  sawyer  in  charge,  and  adapt  themselves  to  any 
inequalities  in  the  log.  These  rollers  are  made  very  strong,  and 
are  known  as  the  "  Rack  Feed." 

In  the  case  of  horizontal  saws  there  is  always  an  advantage,  as 
when  this  class  of  saw  is  used  and  valuable  woods  are  being  cut, 
only  one  board  need  be  cut,  should  the  log  not  prove  suitable  for 
the  purpose  they  are  intended. 

Frame  saws  are  better  <hi\en  from  below,  as  there  is  less 
vibration. 

Planing  and  Moulding  Machines. 

Altliougli  a  great  many  i)atterns  of  these  machines  are  made, 
the  principles  involved  in  their  cutting  operations  may  be  classed 
as  follows : — 

1.  Those  machines   having  their  cutters   fixed   in   revolving 

blocks  or  spindles. 

2.  Those  machines  having  their  cutters   fixed   in  a  rotating 

crosshead  or  disc  known  as  Bramalis  principle. 

3.  Those  maciiines   having  fixed   irons   only  and   where  the 

wood  is  forced  over  their  culling  edge. 
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The  principle  of  fixing  cutters  in  revolving  blocks  or  spindles  is 
the  one  most  in  general  use,  and  is,  on  the  whole,  the  most 
advantageous  for  all  classes  of  work,  and  will  turn  out  a  much 
larger  quantity  of  work  than  any  other  system. 

Band  Saws. 

The  band  saw  is  coming  rapidly  into  favour  for  sawing  up  large 
timber,  and  is  specially  adapted  for  opening  out  large  logs  through 
the  middle,  and  quartering  ;  also  for  cutting  flitches  and  boards, 
a  special  feature  in  this  class  being  made  by  Messrs.  Robinson  and 
Son,  whose  machine  has  all  the  requirements  necessary  for  the 
efficient  working  of  timber  and  the  regulation  of  the  saw. 

The  band  saw  most  suitable  for  estate  purposes  being  their 
combined  Rack  and  Roller  Feed  Band  Saw. 

Mortising  Machines. 

It  will  hardly  be  found  necessary  to  have  these  driven  by  power, 
and  hand  machines  will  be  all  that  is  requisite  for  estate  purposes, 
though  machines  are  fitted  with  boring  apparatus,  in  which  case 
power  will  have  to  be  applied  and  the  machine  allotted  a  perman- 
ent place  in  the  mill. 

Tenoning  Machines  and  Circular    Moulding  Machines. 

This  class  will  only  be  found  on  the  largest  estates  where  large 
quantities  of  tenoning  is  required,  and  as  such  are  seldom  to  be 
found  on  any  medium  sized  estate,  the  work  being  done  on  the 
General  Joiner. 

General  Joiner. 

This  is  the  machine  which  ought  to  have  a  place  in  every  mill 
as  all  the  foregoing  can  be  incorporated  in  it,  and  with  the  excep- 
tion of  cutting  up  large  timber,  all  work  in  connection  with  estate 
work  can  be  done  with  it,  the  following  being  the  different  classes 
of  work  capable  of  being  done  by  it. 

Circular  saw  apparatus  with  a  rising  and  falling  saw  spindle 
capable  of  taking   a   24  inch   saw.     A  cutter  block  for  tonguing. 
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groving,  and  rebating.  Planing  and  moulding  apparatus  to  work 
on  four  sides  at  one  operation  any  size  up  to  12  inches  by  4  inches 
thick. 

Band  sawing  apparatus  capable  of  sawing  up  to  9  inches  deep. 

Circular  moulding  apparatus  capable  of  working  moulding  4 
inches  deep. 

Tenoning  apparatus  with  cutters  that  cut  tenons  complete  at 
one  operation,  and  when  required  can  be  fitted  for  scribmg  slot 
mortising  and  boring. 

Although  this  machine  is  largely  used  for  building  trade  it  is 
open  to  criticism,  especially  where  there  is  a  large  staff,  as  owing 
to  it  being  a  complication  of  machines  it  will  be  found  far  more 
economical  to  have  separate  machines  for  each  class  of  work,  but 
for  any  estate  where  there  are  less  than  fifteen  joiners  employed  it 
will  be  found  that  they  serve  the  purpose  better  than  a  set  of 
separate  machines  for  the  following  reasons  :  — 

1.  The  machine  takes  up  only  the  space  of  one  machine, 

which  is  about  the  third  of  the  space  required  for  a  set 
of  machines. 

2.  They  cost  less  than  a  set  of  machines  capable  of  doing 

the  same  class  of  work,  are  a  great  deal  cheaper  to  work, 
thus  saving  on  the  power  required  and  the  fuel  consumed. 

3.  Cost  less  in  fitting  up  the  workshops  as  regards  the  shaft- 
ing and  belting,  a  set  of  machines  requiring  a  main  shaft, 
and  separate  sets  of  driving  bands  for  each,  whereas 
there  is  nothing  of  this  kind  required  except  a  short 
counter  shaft  and  one  set  of  belts. 

4.  Can  be  worked  by  a  man  and  boy  ;  a  man  being  required 

for  each  other  machine. 

A  point  the  forester  should  guard  against  is  those  machines 
which  are  advertised  as  Improved  General  Joiners.  They  are 
little  more  than  a  number  of  separate  machines  bolted  together 
and  arranged  without  any  thought  as  to  the  handling  of  them,  and 
when  ordering  the  General  Joiner  there  is  nothing  like  going 
to  a  firm  that  has  a  name,  and  consequently  satisfaction  is 
guaranteed. 
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Lathes. 


This  machine  where  space  will  permit  is  very  necessary.  The 
gap  lathe  for  wood  turning  being  the  most  suitable  for  estate  pur- 
poses, as  when  the  gap  is  clear,  wood  up  to  five  feet  in  diameter 
can  be  dealt  with.  These  should  be  litted  with  fast  and  loose 
headstocks  with  sliding  carriage  for  tool  holder  moved  with  rack, 
and  pinion.     Lathes  should  be  driven  from  overhead. 

Mitre  Cutting  and  Jointing  Machines. 

This  is  an  extremely  useful  hand  machine,  and  can  be  placed  in 
any  part  of  the  mill.  They  cut  with  the  greatest  ease  at  any  angle, 
and  do  not  break  off  the  edge  of  the  material,  and  are  specially 
useful  in  the  building  department  of  the  estate. 

Grinding  Machines. 

These  are  of  great  variety,  and  the  selection  of  same  will  depend 
on  the  requirements  of  the  mill,  there  being  the  following  : — 

Self-acting  grinding  machines  for  plane  irons. 
Emery  grinders  with  automatic  action. 
Grinding  machines  with  emery  discs. 
Grinding  machines  for  moulding  irons  and  cutters. 

Saw  Sharpeners. 

This  is  an  important  item  in  the  management  of  the  mill, 
especially  where  hedge  row  timber  has  to  be  dealt  with,  and  very 
often  a  newly-sharpened  saw  is  put  out  of  gear  in  the  first  cut. 
The  writer  has  seen  nails  bedded  quite  six  inches  in  the  tree,  and 
in  one  case  almost  in  the  heart  of  the  tree,  two  feet  in  diameter. 
Then  comes  trouble  to  the  sawyer  whose  thoughts  are  very  often 
loud  and  deep,  as  possibly  he  has  spent  a  couple  of  hours  getting 
it  ready  only  to  find  his  work  spoiled  and  the  proper  result  not 
having  been  obtained  for  it,  and  should  that  be  the  only  saw  of 
that  size,  the  whole  work  is  delayed  until  the  defects  are  remedied. 

In  mills  of  any  size  it  is  always  advisable  to  have  one  of  Glover's 
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Improved  Saw  Sharpeners  as  part  of  the  plant,  the  following  being 
the  points  in  their  favour  : — 

1.  Considerable  saving  in  the  sharpening  expenses. 

2.  No  punching  required,    therefore   hammering    is   rarely 

needed.     Saws  kept  true. 

3.  Gulleting  and  sharpening  both  done  at  the  same  opera- 

tion without  files,  and  a  uniform  depth  of  gullet  is  kept. 

4.  Teeth  not  too  long  nor  too  short. 

5.  Easier  work  for  the  sawyer  in  keeping  his  saws  in  order, 
and  enable  him  to  produce  good  work  quickly. 

Fire  Wood  Splitting  and  Bundling  Machines. 

On  many  estates  there  is  always  a  lot  of  rough  timber  which 
could  be  easily  converted  into  a  marketable  commodity,  and  a 
return  made  which  would  more  than  compensate  the  expense 
incurred  in  having  one  of  these  useful  machines  fixed,  and  would 
find  employment  in  slack  times,  as  well  as  always  having  a  stock 
of  firewood  for  the  mansion. 

The  machines  made  by  Messrs.  M.  Glover  &  Co.,  of  Leeds,  are 
splendid  examples  of  what  can  be  done  in  stick  chopping  and 
bundling,  and  are  well  worthy  of  a  place  where  there  is  room  and 
waste  timber.     They  possess  the  following  features  : — 

1.  Extreme  regularity    and   uniformity  in    the    size    of   the 

sticks  and  bundles. 

2.  l)un(iles  made  light  and  a  good  shape  facilitating  removal. 

3.  Very  little  power  ref]uired  for  splitting  even   the  hardest 

classes  of  timber. 

4.  Less  labour  in  providing  sticks  for  the  mansion. 

5.  Cost  very  little  to  work. 

The  genernl  in;icbinery  of  the  mill  having  been  treated  on, 
there  are  the  sinalkr  inachiiics  and  fquiiJiiicnt  for  the  jilace  to  be 
described. 
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Circular  Saw  Guards. 

Though  estate  mills  do  not  come  so  much  under  the  Factory 
Act,  it  is  essential  that  the  men  should  have  some  protection. 
The  guard  made  by  Messrs.  Glover,  called  the  "  Ideal,"  being  one 
of  the  best  made,  the  points  in  its  favour  against  others  being  as 
follows  : — 

1.  Its  sliding  hood  prevents  any  accident  through  the  hand 

slipping  when  pushing  the  wood. 

2.  Possesses   mechanical  means   whereby  saws  of  different 

sizes  can  be  protected  in  less  time  than  the  saws  could 
be  changed,  thus  saving  time,  an  item  though  small  at 
the  time  adds  up  in  the  course  of  the  year. 

3.  Covers  the  side  of  the  teeth  as  well  as  the  tops. 

4.  Nothing  loose  to  shake  off  through  vibration. 

5.  Easy  to    manipulate,  and  swinging  aside  for  sharpening 

and  other  purposes. 

Cutter  Guards. 

These  consist  of  a  sheet  metal  shield  which  can  be  readily  fixed 
in  any  position  over  the  cutters  to  suit  the  work  being  done,  and 
can  be  raised  or  lowered,  and  when  not  in  use,  can  be  quickly 
moved  out  of  the  way  clear  of  the  table.  This  protection  is  very 
necessary,  as  it  is  a  rare  thing  to  find  a  workman  who  uses  this 
class  of  machine  regularly  to  have  all  his  fingers  complete. 

Belt  Driving. 

The  shafting  and  machinery  being  in  position,  the  next  thing  to 
consider  will  be  the  means  ol  transmitting  the  power  from  the 
engine. 

The  main  driving  belt  should  be  manufactured  so  that  when 
the  joint  is  made  while  the  belt  is  in  its  place  it  ought  to  present 
the  appearance  of  an  endless  belt,  and  should  be  taken  up  once  or 
twice  during  the  first  year,  after   which    it  will   require   very  little 
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attention  during  the  subsequent  years  of  its  life.  Should  the  belt 
be  in  a  warm  i)lacc  then  it  ought  to  get  a  coating  of  curriers' 
dubbin  three  times  a  year.  Main  driving  belts  are  made  in  leather, 
cotton,  and  llama  hair,  which  is  the  strongest  hair  belt  made. 

The  following  table  shows  the  tensile  breaking  strain  of  leather 
belting  by  "  Sailer's  Testing  Machine  "  : — 

One  square  inch  of  British  Oak  Tanned  Belting  stands  5746  lbs. 

„  Foreign   „           „             „            „  4974  „ 

„  British  Common  „             ,,             „  4243  ,, 

„  Foreign      „         „             „             „  2708  „ 

,,  British  Orange    ,,             ,,             ,,  8244  „ 

»             ..         „   1894  ..             M  9560  „ 

Llama  Hair  Solid  Woven  Belting         per  inch  of  width  1759  ,, 

„         „         „           „             „  Bestordinary,,           „  1600  „ 

Cotton  Belting     ,,  Viking  Brand                     „           „  2365  ,, 

„          ,,          Best  Ordinary  Make                  ,,           ,,  1820  „ 

Belting  for  high  speed  machinery  should  be  made  even  in 
thickness  and  neatly  joined,  and  the  driving  pulleys  accurately 
turned  on  their  faces. 

With  regard  to  the  other  belting  required  in  the  mill  the  follow- 
ing hints  will  be  found  useful. 

When  belts  run  at  a  higher  speed  than  2000  feet  per  minute 
they  ought  to  be  made  of  tough  light  pliable  leather. 

The  pulleys  ought  not  to  be  as  flat  as  the  belt  will  run  upon, 
and  -jig  of  a  periphery  is  quite  enough  and  on  no  account  should 
the  belt  be  stiff. 

Should  the  shafts  be  near  each  other  the  belt  transmitting  the 
power  must  be  short  and  consequently  very  tight,  the  belt,  bear- 
ings, and  shafting  are  liable  to  be  strained.  To  avoid  this  it  will 
be  as  well  to  run  two  or  three  belts  on  the  \.o\)  of  each  other,  which 
will  enable  the  belt  to  be  run  slack,  and  transmit  every  horse  power 
within  the  engine  without  loss  from  slips. 

Never  tighten  a  slack  belt  so  long  as  it  will  transmit  the  power 
without  slips.  When  the  belt  is  at  rest  the  slack  side  takes  up 
much  of  the  strain  of  the  driving  side,  saving  lubrication,  wear  and 
tear  of  bearings  and  shafting. 

A  comfortable  working  strain  for  a  single  belt  is  50  lbs.  for 
every  inch  of  breadth,  and  for  a  double  80  lbs. 
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Belts  running  with  the  flesh  side  next  the  pulley  will  wear  long- 
est if  they  are  stuffed  with  curriers'  dubbin,  they  will  become  as 
smooth  all  over  as  the  hair  side,  and  consequently  outlast  several 
belts  if  run  on  the  hair  side  exclusively. 

To  obtain  the  greatest  amount  of  power  from  belts  the  pulleys 
should  be  covered  with  leather,  this  will  allow  the  belts  to  run  very 
slack  and  give  greater  durability,  as  well  as  prolonging  the  life  of 
the  belt. 

The  (iiiving  face  of  the  belt  should  be  kept  clammy.  Unless 
under  exceptional  circumstances  all  belts  should  be  run  with  the 
driving  or  tight  side  under  the  pulleys. 

Belts  that  have  to  be  shifted  often  are  best  when  made  of  giraffe 
hide  belting  made  of  oak  or  orange  tan  leather  from  ^  inch  to  f 
inch  thick. 

Link  belting  is  specially  suitable  for  driving  all  sorts  of  wood 
working  machinery. 

Circular  saw  belts  ought  not  to  be  narrower  than  one-fourth  of 
the  diameter  of  the  saw. 

The  spindle  pulley  should  be  as  great  in  diameter  as  the  width 
of  the  belt. 

Belts  should  have  i)ulleys  of  as  large  diameter  as  possible  to 
work  on. 

Cross  belts  should  not  be  put  on  the  pulleys  in  such  a  way  as  to 
cause  the  ends  of  the  splices  to  meet  at  the  point  of  crossing. 

Thin  belts  as  wide  as  possible  give  by  far  the  best  results  when 
working  vertically. 

Never  have  a  narrow  belt  to  save  expense  when  there  is  room 
on  the  pulley. 

Never  buy  cheap  belting,  which  is  the  dearest  in  the  end. 

The  orange  tan  belting  as  made  by  J.  Tullis  &  Sons,  St.  Ann's 
Leather  Works,  Glasgow,  being  amongst  the  best  belting  made. 

In  punching  a  belt  for  lacing,  an  oval  punch  should  be  used,  the 
long  diameter  being  parallel  with  the  belt,  and  should  be  in 
diamond  or  pointed  form.  By  these  means  it  is  possible  to  secure 
almost  the  entire  strength  of  the  belt,  owing  to  the  fact  that  there 
are  never  more  than  two  holes  in  line  across  the  belt. 

Castor  oil,  besides  being  an  excellent  dressing  for  leather,  renders 
it  vermin  proof,  neither  rats  or  other  vermin  will  attack  leather  so 
prepared,  and  should  be  prepared  half  and  half  with  tallow  or 
other  oil. 
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Saws. 

In  ordering  these  the  following  hints  may  be  useful  : — 

1.  If  frame  saws  are  required  a  sketch  with  dimensions  filled 
in. 

2.  Whether  they  are  required  with  or  without  buckles  and 

cutters 

3.  If  they   are   for   hard   or   soft  wood,  and  in  the  case  of 

circular  saws  the  sizes  of  the  spindle  and  peg. 

Ordering  Machinery. 

In  ordering  or  obtaining  quotations  for  machinery  be  as  explicit 
as  possible. 

1.  State  the  exact  class  of  work  you  wish  to  perform  and  the 

amount  of  it. 

2.  If  you  know  the  type  and  size  of  machine   that  will  suit 
your  requirements  state  them. 

3.  If  there  is  anything  special  in  the  nature  of  the  wood  to 

be  worked,  send  a  sami;)le. 

4.  State  how  your  machinery  is  driven,  whether  from  below 

or   above,  and   give   s[)ee(l   of  shafting   from  which  you 
l)ropose  to  drive. 

5.  In   case    of  renewals  or   repairs   send    the    old    parts    if 
possible,  if  not,  an  exact  sketch  of  what  is  required. 

Everything  now  being  in  working  order,  one  man  should  be 
appointed  to  have  charge  of  all  the  machinery  and  tools,  keep  the 
stores  and  be  responsible  for  the  order  of  the  mill,  as  it  very  often 
happens  that  what  is  everybody's  work  is  nobody's,  and  things  get 
out  of  their  places  and  arc  not  to  be  found  when  wanted.  Dupli- 
cate sets  of  tools  should  be  kept  in  case  of  an  accident. 

The  mill  being  in  working  order,  an  account  should  be  kept  of 
all  timber  coming  into  and  going  oat  of  the  mill,  showing  on  the 
receipt  side  particulars  where  the  timber  came  from,  description  of 
same  and  value  ;  on  the  payment  side  particulars  how  the  wood  is 
disposed  of,  whether  given  free  to  the  tenants,  sold,  or  used  at 
different  places  on  the  estate. 

The  j)rices  of  the  various  timbers  being  decided  after  the  cost 
of  working  the  mill  has  been  arrived  at. 


307 


v.— THE  RECLAIMING,  DRAINING,  .^ND 

PLANTING  OF  BOGLANI),  AND  THE  MOST  SUITABLE 

VARIETY  OF  TREES  TO  PLAN  P. 

By  Mr.   Thos.   Conway,   Oaktree  Cottage,    High   Legh, 
Knutsford. 

The  above  forms  one  of  the  most  interesting  subjects  connected 
with  Arboriculture  and  Agriculture,  as  they  up  to  a  certain  point 
work  hand  in  hand,  each  being  necessary  fur  each  other. 

Boglands  will  be  fouiui  to  be  practically  under  four  headings  as 
follows.  Spring  Bogs,  Land  Morasses,  Moorish  Soils,  and  Mosses. 
These  will  include  almost  every  class  of  bogland  that  may  have  to 
be  treated,  and  will  be  found  in  all  sorts  of  places,  some  on  a  hill 
side  and  others  on  an  apparently  dead  level,  the  land  surrounding 
them  being  quite  an  open  country,  and  they  may  vary  from  a  few 
acres  to  hundreds. 

In  dealing  with  this  subject  it  is  supposed  that  all  the  land  in 
the  neighbourhood  of  the  bog  belongs  to  one  owner,  as,  when  this 
is  not  the  case,  there  is  often  very  great  difficulty  in  getting  the 
adjoining  owner  to  co-operate  and  carry  out  a  scheme  for  the 
mutual  benefit  of  all  concerned. 

Spring  Bogs. 

The  drainage  of  large  tracts  of  bogs  injured  by  springs  will  be 
the  first  to  be  considered. 

However  difficult  the  draining  of  these  may  appear,  with  the 
proper  mode  of  dealing  with  them,  the  drainage  may  be  easily 
effected.  These  may  be  divided  into  two  classes  according  to  the 
situation,  and  the  different  mode  of  draining  that  applies  to  each. 
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Those  of  No.  i  class  are  easily  distinguished  by  the  springs 
issuing  from  the  adjoining  higher  ground,  in  a  regular  line  along 
the  upper  side  of  the  wet  surface.  Those  that  come  under  No.  2 
have  the  appearance  of  being  still  more  difficult  to  drain,  although 
in  several  respects  they  are  less  so  than  class  i.  In  these,  springs 
are  not  confined  to  a  regular  line,  but  burst  out  promiscuously 
over  the  whole  surface,  forming  quagmires  that  shake  all  around, 
over  which  it  is  dangerous  to  walk.  They  shew  themselves  at  a 
distance  by  the  verdure  they  produce,  which,  though  greedily 
eaten  by  sheep,  is  sure  to  produce  rot  amongst  them.  Under  this 
moss  or  peat  earth,  which  may  vary  from  4  to  20  feet,  is  found  a 
bed  of  clay  seldom  of  great  depth,  below  which  will  be  either 
gravel,  sand,  or  rock  according  to  the  composition  of  the  adjacent 
eminences.  The  clay  being  in  many  places  thin,  and  in  a  degree 
somewhat  porous,  the  constant  pressure  of  the  water  contained  in 
the  higher  ground  forces  itself  through  the  more  porous  part  of 
the  clay  and  peat,  where  it  bursts  up,  forming  the  verdant  places 
just  described. 

The  draining  of  those  in  class  No.  i  is  not  very  difficult,  owing 
to  the  bog  being  situate  below  the  line  of  springs  previously  men- 
tioned, and  most  likely  on  falling  ground  ;  this  can  be  accom- 
plished by  cutting  an  open  ditch  below  the  line  where  the  springs 
are,  and  then  conveying  the  water  by  another  drain  to  the  nearest 
brook  or  outlet,  and  in  case  there  is  no  apparent  outlet  then  pro- 
vision will  have  to  be  made  for  one. 

The  first  point  is  to  determine  whether  the  drain  should  be  an 
open  or  covered  one,  the  former  being  preferred,  as  it  will  serve 
for  dividing  the  land  and  a  receiver  of  the  cross  flrains  that  will  be 
necessary.  The  dejjth  of  these  drains  will  be  regulated  by  the 
estimated  amount  of  land  dealt  with.  Where  it  is  possible  it  is 
always  advisable  to  cut  them  to  such  a  depth  as  will  allow  the 
bottom  to  be  at  least  one  foot  in  the  clay.  In  digging  the  drain 
it  is  best  to  cut  the  whole  length  to  the  depth  of  only  two  or  three 
feet  at  first,  which  prevents  the  risk  of  it  falling  in  ;  when  the 
ground  adjoining  it  by  that  means  becomes  firm,  and  the  sides 
protected  either  with  stones  or  turfs,  then  it  may  be  cut  to  the 
full  depth  required.  In  laying  the  bottom  of  the  drain  it  should 
begin  at  the  lower  end  and  proceed  upwards.  By  doing  this  the 
water  leaves  the  workmen,  but  be  sure  that  a  proper  level  is  kept, 
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as  there  is  always  a  danger  of  digging  too  deep,  causing  a  stagna- 
tion of  water  and  sludge,  which  must  always  be  avoided. 

The  most  difficult  part  of  this  work  is  laying  the  bottom  in  run- 
ning sand  ;  it  will  be  necessary  to  have  the  sides  of  the  trench 
supported  with  boards  and  props,  which  are  removed  as  the  work 
proceeds,  but  in  some  cases  left  in,  and  the  bottom  is  then 
covered  with  stones,  slates,  or  thin  turf  to  prevent  the  loose  sand 
from  flowing  up,  and  afterwards  covered  with  good  sized  stones  or 
bricks  according  to  the  locality.  Where  the  roots  of  trees  inter- 
fere in  the  course  of  the  drain  they  siiould  be  completely  grubbed 
up  ;  for  if  this  is  not  done  the  fibres  of  the  roots  extend  themselves 
through  the  sides,  and  soon  put  a  stoppage  to  the  water.  The 
mouth  of  the  drain  should  be  carefully  guarded  by  railing  it  in,  or 
otherwise  protecting  it  from  being  filled  up  by  the  treading  of 
cattle  in  their  attempt  to  drink  at  it  ;  for  this  purpose  it  is  neces- 
sary to  examine  the  outlet  of  all  drains,  and  remedy  any  defect 
that  may  happen.  The  first  symptoms  of  the  drain  proving 
effectual,  and  which  soon  becomes  evident  when  the  springs  have 
been  completely  drained  off,  are  that  all  ditches,  pits,  and  hollow 
places  in  which  water  stood  become  dry,  and  remain  afterwards  in 
that  state. 

The  draining  of  No.  2  class  difi'ers  somewhat  in  the  treatment, 
as  the  springs  break  out  at  different  places,  and  the  drain  must  be 
cut  so  as  to  tap  the  spring  nearest  the  brook,  and  then  cut  so 
that  the  other  springs  will  be  dealt  with,  thus  giving  a  more 
irregular  line  of  drain  than  is  the  case  with  No.  i,  the  drain 
itself  being  treated  in  a  similar  manner. 

Land  Locked  1Mora.sses. 

The  draining  of  these  will  be  found  more  difficult  than  the 
iormer,  owing  to  the  small  amount  of  fall  ;  a  careful  examination 
of  the  surrounding  land  must  be  made  by  taking  levels  accordingly, 
and,  in  doing  so,  it  is  a  good  plan  to  adopt  the  Ordnance  Datum, 
if  a  Bench  Mark  is  anywhere  near,  as  they  can  be  used  along  with 
the  Ordnance  Plan.  By  these  means  an  estimate  of  the  expense 
can  be  formed,  and,  at  the  same  time,  it  may  be  found  the  land 
will  be  more  easily  drained  by  making  an  entirely  new  outlet  in  a 
different  direction  to  that  in  which   the  water  has  had  its  natural 
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outlet  ;    also,  whether  the  cost  will  be  compensated  by  the  land 
gained,  for  we  must  remember  that  we  can  buy  "  gold  too  dear." 

In  case  the  land  is  so  low  to  prevent  a  drain  being  cut,  then  the 
only  remedy  is  to  leave  it  alone,  and  adopt  what  sort  of  shrubs  and 
trees  that  are  likely  to  do  any  good  on  it.  Of  course  there  may 
come  an  opportunity  of  having  the  land  raised  by  such  as  the 
making  of  a  railway  or  canal  ;  as  an  instance,  when  the  Man- 
chester Ship  Canal  was  made,  scores  of  acres  of  ground  were  raised 
several  feet,  and  converted  into  good  land.  The  only  reason  for 
mentioning  this  here  being  an  example  of  what  may  crop  up. 

Moorish  Soils  and  Mosses. 

These  classes  of  soils  are  more  frequently  wet  from  surface  than 
from  spring  water,  as  the  upper  soil  or  peat  will  be  found  to  be 
not  very  deep,  resting  on  a  retentive  clay,  the  whole  body  of  this 
soil  gets  filled  by  heavy  rains,  and,  as  the  water  cannot  subside  or 
pass  away,  it  remains  soaking  and  chilling  the  upper  earth  till 
carried  off  by  exhalation  or  proper  drains.  These  drains  require  to 
be  many  in  number  if  the  ground  is  fiat,  and  should  always  be  cut 
a  foot  in  the  clay  that  is  below  the  peat  or  upper  soil.  The  first 
thing  to  be  done  in  draining  such  land  is  to  lay  your  ground  out 
in  such  a  way  as  to  catch  any  small  springs  that  may  be  in  the  line 
of  the  several  parcels  of  land  ;  the  guide  being  the  fall  of  the  land, 
which  will  regulate  the  shape  of  the  diffrrent  plots.  From  these 
arteries  it  will  be  quite  an  easy  matter  to  cut  open  trenches  so  as 
to  thoroughly  drain  the  whole  of  the  area  to  be  dealt  with.  After 
the  drains  have  been  made  for  a  time  the  hog  sinks  considerably 
by  the  water  taken  from  it,  therefore  allowance  must  always  be 
made  for  this  subsidence  by  making  the  smaller  or  cross  drains 
deejjer  at  first  than  appears  to  be  required. 

Some  bogs  when  too  much  drained  are  apt  to  become  dry  and 
parched  in  the  summertime.  To  remedy  this  if  the  ground  is  very 
flat,  sluices  may  be  placed  at  the  lower  division  ditches,  which  in 
very  dry  seasons  may  be  shut  to  retain  the  water  received  from  the 
top  drains.  These  sluices  should  have  a  stone  overflow  ])iaced 
not  less  than  eighteen  inches  below  the  level  of  the  land.  If 
sluices  are  not  adopted  the  water  may  be  held  up  by  building  in 
turfs,  so  that  the  water  can  be  held  up  to  about  eighteen  inches  of 
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the  surface,  and  by  its  stagnation  will  ooze  through  the  peat  or 
upper  soil,  and  afford  a  degree  of  moisture  that  will  relieve  the 
crop. 

The  following  size  of  drain,  though  not  applicable  to  every 
locality,  will  give  an  idea  as  to  the  general  sizes  required. 

The  drain  to  be  three  times  the  width  at  the  top  to  what  it  is 
to  be  at  the  bottom  when  the  drain  is  six  teet  deep.  This  pro- 
portion being  used  for  all  the  smaller  drains. 

The  bog  that  is  cut  out  during  the  making  of  these  drains 
should  be  wheeled  on  the  bog  to  be  planted  (using  planks  as 
broad  as  possible  to  support  the  barrow)  and  spread  over  the  sur- 
face as  lumpy  as  possible.  This  should  be  done  in  the  autumn, 
so  that  the  frost  may  act  upon  it  and  sweeten  it. 

Roads. 

Roads  should  have  careful  consideration  in  the  laying  out  of  the 
plantation,  for  it  should  be  borne  in  mind  that  one  of  the  most 
important  things  in  the  valuation  of  timber  is  the  expense  to  be 
incurred  in  removing  the  timber  from  the  place  when  it  is  grown 
to  where  it  will  be  sold  ;  for  it  is  a  well-known  fact  that  purchasers 
look  very  sharply  after  the  conditions  that  affect  the  removal. 
It  makes  a  great  difference  in  the  profit  if  a  road  is  so  bad  that 
it  takes  two  horses  to  do  one  horse's  work,  and  it  naturally  follows 
that  this  should  have  careful  attention. 

Roads  will  be  generally  formed  in  two  classes,  one  where  the 
heavy  loads  will  be  made  up,  and  the  other  mere  bridle  paths 
which  lead  up  to  the  first-named,  and  both  should  form  part  of  the 
arrangement  of  the  plantation  before  any  trees  are  planted. 

Pl.anting  of  the  Bogs. 

As  this  bog  under  consideration  is  of  the  poorest,  containing 
little  or  nothing  at  all  to  promote  and  keep  up  the  growth  of  trees 
which  are  to  be  planted,  it  will  be  a  good  thing  to  take  advantage 
of  the  time  during  which  the  bog  is  draining  and  slowly  drying  to 
make  a  preparation  for  the  assistance  of  the  bog  by  a  compost 
heap.  If  bog  soil  of  a  better  quality  can  be  obtained  it  will 
form  a  very  good  basis,  especially  if  it  has  been  weathered.     Clay, 
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ime,  leaves,  grass,  weeds,  and,  in  fact,  anything  that  will  decay, 
the  more  varied  its  contents  the  better,  Hme  being  the  principal, 
as  when  this  is  added  it  tends  to  reduce  the  acidity  of  the  bog. 
This  compost  added  to  the  bog  which  is  in  itself  so  destitute  of 
the  elements  of  plant  life  that  even  when  these  are  partially 
supplied,  the  trees  will  be  carrying  out  for  a  long  time  a  ''  struggle 
for  mere  existence." 

Paring  and  burning  are  very  often  employed,  but  there  is  a 
great  diversity  of  opinion  on  this,  though  on  peaty  soils  it  may  be 
considered  a  very  great  improvement,  not  only  from  the  excellent 
manure  that  the  ashes  produce,  but  also  from  its  destroying  the 
roots  of  every  noxious  plant  more  effectually  than  could  be  done 
by  following  alone.  If  the  bog  is  covered  with  long  heather  or 
ling  and  coarse  grasses  it  would  be  better  to  burn  it  growing,  with- 
out paring  any  of  the  soil ;  but  this  would  yield  only  a  small 
quantity  of  ashes,  nor  would  it  destroy  the  roots  of  noxious  plants. 

Paring  and  burning  the  turfs  is  in  some  ])laces  begun  in  March, 
as  you  cannot  delay  it  any  longer  owing  to  the  closed  time  for 
nesting.  If  the  surface  is  not  pared  or  burnt,  a  course  of  fallow 
for  two  years  will  be  necessary  to  reduce  the  peat  to  a  proper 
mould.  A  crop  of  turnips  sown  broad  cast  may  be  got  by  sowing 
the  seed  with  spread  ashes  ;  or,  afier  the  compost  heap  has  been 
spread,  harrowing  it  in  with  a  light  harrow  and  roller  drawn  by 
men.  This  crop  should  be  eaten  oft  with  sheep,  and  the  ground 
will  be  much  more  consolidated  the  next  year  and  better  prepared 
for  the  planting  of  trees. 

In  selecting  trees  several  things  have  to  be  considered  if  the 
object  be  to  make  the  bog  available  for  growing  crops  by  preceding 
these  by  trees  which  alone  seem  to  possess  the  advantage  of  pro- 
ducing something  from  the  soil  which  otherwise  would  be  useless, 
then  the  object  should  be  aided  by  selecting  trees  which  come  to 
maturity  in  a  comparatively  short  time,  such  as  black  Italian 
poplar,  alder,  and  trees  of  this  family ;  again,  trees  should  be 
selected  capable  of  overcoming  the  cold  tendency  of  the  super- 
abundance of  water  at  their  roots,  they  being  of  such  habits  of 
growth    as    necessitates   and    enables  them   to    take   up   a   large 
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portion  of  the  moisture  in  the  soil,  and  thus  helping  to  relieve  the 
bog. 

Amongst  the  suitable  trees  of  this  class  are  the  willows,  Scotch 
fir,  spruce  (Norway  or  common).  Larch  may  be  planted  about  4 
feet  from  the  edge  of  the  drain,  as  I  have  seen  it  do  very  well  on 
bog  land  if  not  too  wet.  Willows  are  specially  adapted  for  wet  or 
moist  soils,  the  sort  most  recommended  being  Huntingdon,  {salix 
Busselliana).  This  is  suitable  to  be  grown  for  timber,  not  for 
basket  making.  It  forms  a  handsome  addition  to  the  look  of  the 
plantation,  and  affords,  like  the  poplar,  a  timber  for  which  there  is 
a  growing  demand,  so  that  it  may  be  considered  a  remunerative 
tree  to  plant.  Larch  has  been  so  long  grown  that  it  almost  tempts 
one  to  plant  it,  but  as  the  tree  has  such  a  liability  to  be  attacked 
by  disease,  proprietors  are  becoming  chary  about  planting  it,  sub- 
stituting other  trees  in  its  place  ;  though  it  cannot  be  denied  it  is 
a  great  acquisition  in  a  plantation  on  a  bog,  owing  to  the  drop- 
pings from  this  tree  being  perhaps  the  richest  of  any,  which  is  a 
great  thing  on  bog  land. 

As  bogs  are,  as  a  rule,  is  such  a  position  that  there  is  very  little 
shelter,  the  wind  having  an  unbroken  sweep  across  them,  belts  of 
Austrian  pine  {Pinus  Austriaca)  are  often  serviceable,  as  it  stands 
the  winds  well  and  grows  on  very  poor  soil,  and  affords  a  good 
shelter,  being  very  bushy.  Care  should  be  taken  in  noticing  the 
prevailing  winds,  and  planting  the  nursery  belts  accordingly. 

When  the  bog  is  first  taken  in  hand  it  will  be  a  good  thing  to 
form  a  special  nursery  in  the  immediate  neighbourhood  in  which 
to  grow  plants  from  seeds  and  cuttings.  This  will  provide  the 
plants  when  the  ground  is  ready,  which  is  the  best  way  of  having 
them  close  to  ;  and  full  of  sap  ready  to  use  at  any  time  in  the 
planting  season,  and  makes  the  forester  not  so  inconvenienced  by 
weather,  and  the  plants  are  in  a  condition  to  strike  their  tender 
roots  into  the  soil ;  whereas  when  the  plants  have  to  come  a  dis- 
tance by  rail  they  are  bound  to  be  partially  dried  however  well 
they  may  be  packed,  and  cannot  make  the  progress  they  would  do 
if  they  were  close  to. 

The  trees  or  young  plants  selected  for  transplanting  should  be 
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the  best  rooted  and  shaped,  not  the  ones  with  the  best  tops,  for 
if  you  have  a  good  root  you  can  soon  get  a  good  top.  Care  being 
also  taken  not  to  have  them  too  high,  as  they  are  apt  to  catch  the 
wind  and  be  loosened  in  their  holes  and  get  twisted,  which  will 
always  remain  with  them  and  greatly  deteriorate  the  timber.  Care 
should  be  taken  that  the  plants  do  not  get  damaged  either  in  the 
stem  or  roots,  and  always  try  to  have  as  much  soil  attached  to  the 
roots  as  possible,  by  thtse  means  they  will  suit  the  pits  already 
waiting  for  them.  If  the  bog  be  exposed  to  high  winds,  plants 
should  not  be  higher  than  2  ft.  to  ai  ft.  for  hard  wood,  i  ft.  for 
Scotch  fir  and  spruce  ;  willows  may  be  propagated  by  cuttings 
taken  from  two  or  three-year-old  trees,  they  should  be  about  16 
mches  long,  8  inches  in  the  ground,  8  inches  out.  Willows  for 
basket  making  should  be  planted  about  18  inches  by  18  inches, 
or  16  inches  by  22  inches  ;  owing  to  their  nature  they  soon  strike 
and  shoot  out  branchlets  and  leaves,  forming  nurses  for  the  slower 
growing  inner  lows. 

The  age  of  the  plants  must  now  be  considered,  they  should  be 
about  four-ycars-old  twice  transplanted.  Some  foresters  prefer  to 
allow  the  seedlings  to  remain  in  the  seed  bed  until  wanted,  others 
prefer  them  to  remain  two  years  as  seedlings  and  two  years  trans- 
planted. This  plan  is  undoubtedly  the  better,  as  the  plants  will  be 
found  to  have  better  stems  and  roots,  but,  better  still,  if  the  j^lants 
can  have  been  twice  transplanted. 

By  far  the  best  time  to  plant  a  bog  of  this  sort  is  about  the 
beginning  of  March,  and,  if  possible,  finish  in  that  month.  To 
plant  in  autumn  in  such  a  wet  soil  would  be  simply  throwing 
money  away,  as  the  plants  could  not  po.ssil)ly  get  hold  before 
the  frost  came,  ami  they  would  peiish  through  the  cold  and 
wet. 

As  there  is  practically  no  soil  on  the  bog,  tiie  only  way  of 
planting  is  the  hole  or  pit  planting-system  ;  these  pits  if  dug  in  the 
autumn  will  allow  the  sides  to  crumble  and  have  the  effects  of  the 
frost  as  well  as  the  soil  taken  out  of  them  ;  they  should  be  about 
18  inches  scjuare,  and  vary  from  3  to  4  feet  ai)art,  according  to  the 
plants  and  the  number  to  the  acre. 

Having  got  the  wliole  ground  ready  the  sclcclion  of  the  trees 
will  be  the  next  consideration,  care  having  been  taken  to  have  the 
nursery  well  s.ocked    with   the   various  kinds  when   the  land    was 
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first  taken  in   hand.     The  following   is  a  list  of  trees  suitable  for 
bog,  or  peaty  and  wet  land. 

Alder,  Common. 

Birch,  Common. 

Pine,  too  cold  for  this  tree's  roots. 

Willow,  Huntingdon. 

Poplar,  Black  Italian  or  Giant  Canadian. 

Scotch  Fir  (Pinus  Sylvestris). 

Spruce  (Norway  or  Common). 

Larch  (Leptolepis). 

Larch,  Common. 

Should  the  owner  want  the  plantation  for  a  game  covert  as  well 
as  timber,  rhododendrons  should  be  planted  thickly,  bog  being 
their  natural  soil.  The  woodman  will  soon  have  a  good  show, 
and  satisfy  his  employer  ;  of  course  always  remembering  breathing 
space  for  the  other  trees. 

The  work  of  planting  now  being  in  hand  care  must  be  taken  to 
see  that  all  the  details  are  carried  out  at  the  finish  as  they  were  at 
the  commencement,  and  carelessness  should  not  be  allowed  on 
any  consideration,  the  finish  being  just  as  important  as  the 
commencement. 

The  after  care  of  the  plantation  not  being  part  of  this  essay, 
mention  will  only  be  made  of  a  few  points  during  the  first  year. 

Young  trees  to  be  kept  clear  of  grass  or  other  rubbish  that  may 
cover  them.  This  should  be  pulled  by  the  hand  and  not  cut  by 
hooks,  as  there  is  danger  of  cutting  the  trees,  and  in  the  following 
spring  go  through  and  replace  all  dead  ones  ;  this  should  be  done 
for  at  least  three  years. 

Drains. 

The  way  the  drains  are  made,  together  with  the  conditions  that 
aftect  them,  require  constant  care  to  see  that  they  are  properly 
scoured  to  their  proper  de|)th.  These  are  liable  to  be  overlooked 
and  neglected  once  the  plantation  has  got  away,  but  if  the  drains 
were  necessary  for  the  bog,  they  are  more  so  when  the  trees  are 
making  progress. 
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LOCAL     MEETING. 


A  local  excursion  of  the  members  ot  the  English  Arboricultural 
Society,  arranged  by  Mr.  Edward  Davidson,  assistant  secretary, 
took  place  on  Thursday,  September  25  th,  the  places  selected  for 
the  tour  of  inspection  being  (through  the  kindness  of  the  Earl  of 
Durham  and  the  Earl  of  Scarborough)  Lambton  Castle  estates, 
Lumley  Castle,  Cocken  Hall,  and  Lumley  Old  Hall.  The  several 
parties  from  north  and  south  assembled  at  Chester-le-Street  Station, 
where  brakes  were  awaiting  to  convey  us  from  point  to  point  in  our 
rambles.  Here  we  were  joined  by  Mr,  Coroner  Graham,  Findon 
Cottage,  Sacriston,  the  genial  ex-President  of  the  Society,  and  Mr. 
Thomas  Bond,  Head  Forester  to  the  Earl  of  Durham,  who,  in  an 
able  and  courteous  manner,  acted  as  "  Guide,  Philosopher,  and 
Friend  "  to  the  party.  Mr.  Garnett  was  also  present  on  behalf  of 
the  Earl  of  Scarborough.  There  were  altogether  between  80  and 
90  members  and  friends  present,  amongst  whom  were  : — 

Mr.  Coroner  Graham,  Colonel  Rowlandson,  The  Mayor  of 
Gateshead  (.Alderman  Gillies),  Messrs.  John  Davidson,  Wm.  Fell, 
John  Scott  (and  the  Misses  Scott),  N.  Teniperley,  George  Ross, 
J.  W.  Watt,  A.  T.  Gillanders,  Geo.  Cooper,  J.  W.  Bewick,  Thos. 
Bewick,  Wm.  Fleming,  T.  W.  Luke,  R.  Robinson  (Shotley 
Bridge),  R.  Robinson  (Angerton),  Edward  Shipley,  W.  Dixon, 
Ralph  Shipley,  J.  R.  Thomson,  Thos.  Barninghatn,  Thos.  Blues, 
J.  T.  Brownlow  (and  friend),  S.  Penman,  John  Cosans,  J.  Dowell, 
R.  H.  Ellison,  S.  Finn,  —  Liddell,  —  Atkinson,  Captain  Walker, 
Messrs.  L.  H.  Gullachsen,  C.  Gullachsen,  James  Henderson,  J. 
Hysloj),  J.  W.  Laws  and  Mrs.  Laws,  Thos.  Matheson,  J.  C. 
Maudlen    and     Mrs.    Maudlcn,    A.    Mc.Kechnie,    J.     Milthorpe, 
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James  Ormiston,  Jos.  Palliser,  W.  Palliser,  Robt.  Purvis,  R. 
Robson,  —  Rowlandson,  jun.,  E.  Slater,  Wni.  Smith  and  Miss 
Smith,  W.  F.  R.  Stock,  R.  G.  Surtees,  John  Swales  and  Miss  Swales, 
W.  Swinney  and  Mrs.  Swinney,  W.  Thomson,  A.  P.  Kerr,  J.  S. 
Tindle,  J.  Wilson  (Newcastle),  J.  Wilson  (Birtley),  J.  H.  Willans, 
C.  H.  James  (and  friend),  and  John  Ferguson. 

It  was  an  ideal  September  morning,  with  just  a  touch  of  frost  in 
the  air.  This,  however,  was  soon  dispelled  by  the  bright  sunshine 
which  followed,  and  was  exceedingly  welcome  after  the  disagree- 
able weather  of  the  preceding  week.  We  drove  through  the  old 
town  of  Chester-le-Street,  and  on  through  country  lanes  bordered 
by  hedgerows,  through  which  we  caught  glimpses  of  a  beautifully 
wooded  country,  though  its  loveliness  was  marred  by  the  coalpits 
which,  while  they  make  the  district  a  hive  of  industry,  and  are  a 
great  source  of  wealth,  do  not  improve  it  from  the  Arboricultural 
standpoint.  We  pass,  on  our  right,  the  picturesque  little  hamlet 
of  Camperdown,  which  in  the  olden  days  was  peopled  by  the 
retainers  of  the  Lambton  family.  We  enter  the  grounds  of  the 
Lambton  estate  by  way  of  the  Newcastle  Lodge,  and  notice  that 
the  trees  are  already  beginning  to  assume  their  rich  autumnal 
tints,  and  the  rustic  of  the  falling  leaves  declares  the  near  approach 
of  winter's  stormy  blasts.  Passing  Picktree  Farm  (the  home  farm), 
on  our  right,  soon  a  beautiful  view  to  the  south  opens  out  before 
us.  We  now  leave  the  brakes  and  pass  through  Rickleton  wood, 
where  our  attention  is  called  to  a  large  clearance  that  has  recently 
been  made,  and  is  now  being  prepared  for  replanting,  Mr.  Bond 
here  explaining  how  he  had  the  roots  of  the  fir  trees  removed 
at  a  cost  of  is.  per  root.  Here  we  passed  the  "  Bible  Bower,"  a 
pretty  little  rustic  hut,  but  no  explanation  of  the  name  was  forth- 
coming. Further  on  in  this  wood  we  noticed  a  fine  undergrowth 
of  Privet,  which  seemed  to  be  doing  exceedingly  well.  After 
leaving  Rickleton  wood  we  viewed  a  young  cover  which  had  been 
planted  in  1900,  and  which  is  doing  well,  Mr.  Bond  explained 
that  the  ground  had  been  drained  before  planting,  the  drains 
being  at  a  distance  of  27  feet  apart.  The  cover  consisted  of  .Oak 
trees  planted  at  a  distance  of  12  feet,  and  filled  in  between  with 
other  hard  and  soft  wood  trees.  We  now  pass  through  a  healthy 
young  wood  leading  to  the  Virginia  Water. 

The  gates  through  which  entrance  is  obtained  to  the  lawns  sur- 

9 


318 

rounding  Lambton  Castle  are  of  massive  iron,  and  very  fine  design. 
Just  inside  there  is  a  specimen  of  the  Horse  Chestnut,  and  on  the 
lawn,  nearer  the  Castle,  stands  a  curious  tree  over  which  there  was  a 
good  deal  of  discussion,  which  Mr.  Bond  settled  by  declaring  it  to  be 
the  Manchurian  Pine.  Also  on  the  lawn  were  some  fine  Copper 
Beeches,  their  branci.es  hanging  almost  down  to  the  ground,  but 
the  season  was  too  far  advanced  to  see  them  in  their  best  attire, 
autumn  having  changed  the  rich  copper  to  a  dull  brown.  On  the 
wall  in  front  of  the  Castle  a  vine  is  growing,  on  which  several 
bunches  of  grapes  have  ripened  during  the  last  two  or  three  years, 
but  the  present  year  has  proved  too  backward  to  allow  of  outside 
grapes  coming  to  anything  like  perfection.  A  fine  variegated 
Sycamore  tree  stands  a  little  down  the  bank,  and  in  the  valley 
beneath  the  sluggish  waters  of  the  Wear  meandering  along  make  a 
very  pretty  picture. 

Lambton  Castle  stands  on  the  north  side  of  the  river  Wear,  in  a 
park  of  about  1200  acres  in  extent.  The  mansion  is  an  imposing 
edifice.  It  was  built  by  tlie  first  Earl  ot  Durliam  from  the  designs 
of  Guiseppe  Bonomi,  and  is  an  embattled  structure  of  the  Gothic 
Tudor  style,  consisting  m  plan,  chiefly  of  a  huge  rectangular  block 
of  four  storeys,  with  wings  of  three  storeys  each.  The  interior  con- 
tains some  good  pictures  and  family  portraits,  including  the  well- 
known  "  Master  Lambton  "  by  Sir  Thomas  Lawrence.  But  time 
did  not  permit  of  our  having  a  view  of  the  interior,  so  we  had  to 
pass  on. 

The  Rhododendrons  in  the  grounds  are  entirely  at  home,  and 
arc  making  excellent  growth,  but  it  is  not  yet  quite  ripe.  Our 
attention  was  called  to  some  fine  Coniferae,  amongst  which  was  a 
good  specimen  of  Finns  Strobus,  and  one  of  Finns  Cembra,  and 
an  excellent  Abies  Hookeriana. 

We  next  passed  through  the  flower  gardens,  which  were  still  very 
gay.  Here  is  a  fine  Weeping  Ash  tree,  under  which  our  genial 
Secretary  was  jjhotographed  by  Mr.  Edward  Davidson.  W'e  now 
drove  through  Scorers  Wood,  in  which  there  is  a  good  under- 
growth o(  Rhododendrons,  and  through  the  Deer  Park,  in  which, 
by  llie  way,  tliere  are  no  deer  at  present.  Here  we  had  a  good 
view  of  young  plantations  on  both  sides  of  us,  at  a  little  distance 
Ikjih  the  road,  where  also  Mr.  Bond  pointed  out  a  group  of  tall 
Lime  trees  which  are  said  to  date  from  the  lylh  century. 
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We  now  passed  into  the  Nursery,  where  our  attention  was  at 
once  arrested  by  a  strip  of  Japanese  Larch,  a  part  of  the  seed  of 
which  had  been  imported  direct  from  Japan.  This  tree  has  not 
yet  been  sufficiently  long  introduced  to  have  undergone  a  satis- 
factory test  as  to  its  worth  as  a  timber  tree.  A  good  deal  of 
attention  was  here  paid  to  the  Wineberry  {Riibiis  Phcenicolasius), 
a  very  pretty  ornamental  plant  of  the  bramble  tribe,  which  was  in 
good  fruit.  Here  also  we  observed  a  fine  young  Cryptomeria 
/aponua,  and  at  the  further  end  of  the  Nursery,  a  rather  curious 
tree  named  Dwiorphanthus  Mandschicriciis.  Our  attention  was 
here  called  to  a  fine  specimen  of  Young's  Golden  Juniper  {funi- 
j>erus  Youngii  Aurea),  in  height  about  12  feet. 

Leaving  the  Nurseries  we  again  join  the  brakes  and  return  to 
the  Lambton  Arms,  Chester-le-Street,  where  luncheon  is  provided. 
At  the  close,  Mr.  Coroner  Graham,  who  presided,  in  proposing 
the  toast  of  "  The  King  and  Queen  "  said  : — This  is  a  toast  that 
is  never  omitted  by  this  Society,  we,  gentlemen,  are  proud  of  our 
King.  We  have  sympathised  with  the  Queen  and  all  the  members 
of  the  Royal  family  during  the  dangerous  illness  of  the  King,  and 
we  are  glad  to  think  how  well  he  has  recovered,  and  we  hope  and 
pray  that  he  may  live  for  many  years  to  come.  We,  as  members 
of  the  Arboricultural  Society,  recall  the  liberal  and  hand- 
some entertainment  he  gave  us  when  we  visited  Sandringham. 
{Cheers). 

In  proposing  "  Lord  Durham  "  Mr.  Graham  said  : — Next  to 
the  King  we  have  one  of  the  King's  best  representatives  in  this 
county,  and  we  have  had  the  pleasure  and  privilege  of  visiting  his 
beautiful  park,  and  seeing  his  beautiful  Castle,  trees,  shrubs,  and 
gardens  Lord  Durham,  the  Lord-Lieutenant  of  this  county, 
represents  His  Majesty,  and  it  is  matter  of  regret  that  we  have  not 
been  received  by  Lord  Durham,  but  he  cannot  be  in  two  places  at 
the  same  time,  and  we  have  been  well  received  by  his  representa- 
tive. (Hear,  hear).  Mr.  Bond,  his  Head  Forester,  has  acted  as 
guide,  and  he  has  shown  us  many  things  that  were  worth  seeing. 
We  have  also  had  Mr.  Hunter,  the  Head  Gardener.  It  is  impos- 
sible to  enumerate  all  the  advantages  of  having  a  good  Nursery 
under  the  care  of  an  expert.  Let  us  hope  that  in  time  those 
young  trees  in  that  beautifully-kept  Nursery  will  be  planted  out  to 
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fill  the  places  of  the  generation  we  have  been  viewing  to-day. 
The  Lord-Lieutenant,  with  our  best  thanks.  The  health  of  Mr. 
Bond  and  Mr.  Hunter. 

Mr.  Bond,  in  replying,  said  : — Ladies  and  gentlemen,  I  would 
much  rather  show  you  through  the  woods  and  nursery  than  stand 
here,  especially  to  reply  to  the  toast  of  "  His  Lordship."  I  am 
pleased  at  the  cordial  way  in  which  you  have  received  that  toast, 
and  his  Lordship  will  be  very  pleased  to  hear  that  your  visit  to 
Lambton  Park  and  woods  has  been  an  interesting  one,  and  a 
pleasure  to  you.  (Cheers).  I  am  sure  his  Lordship  would  have 
been  pleased  to  have  been  here  to  have  received  you. 

Mr.  Hunter  also  replied. 

Mr.  Graham  then  said  : — Now  we  have  returned  thanks,  I  have 
a  toast  to  propose  in  anticipation.  We  have  seen  the  modern 
Castle  of  Lambton,  and  it  is  only  right  we  should  now  view  the 
ancient  Castle  of  Lumley.  Those  of  you  who  have  only  seen  the 
one  side  of  it  will  be  charmed  with  the  other  and  more  ancient 
one.  Gentlemen,  "  Lord  Scarborough,"  coupled  with  the  name  of 
Mr.  Garnelt. 

Mr.  Garnktt,  in  replying,  said  : — I  hope  you  will  have  as  much 
pleasure  as  can  be  derived  from  so  short  a  visit.  Lumley  is  cer- 
tainly a  fine  relic  of  the  past,  and  I  shall  be  glad  to  show  anyone 
through  it,  and  I  can  promise  you  that  you  will  see  some  fine 
timber  which  has  been  used  in  the  construction  of  the  Castle  600 
years  ago,  and  it  is  as  fine  as  the  day  in  which  it  was  placed  there. 
The  grand  old  English  oak  is  in  its  proper  position. 

The  brakes  were  again  requisitioned  and  we  drove  to  Lumley 
Castle,  the  ancient  seat  of  the  family  of  that  name,  Viscounts  and 
Barons  Lumley  and  Earls  of  Scarborough.  The  Castle,  which  is 
situated  on  the  south  bank  of  the  river  Wear,  was  built  in  the  time 
of  Edward  I.  by  Sir  Robert  de  Lumley,  and  converted  into  a  fortress 
by  Sir  Ralph  de  Lumley,  first  Baron  Lumley,  but  its  ancient  features 
were  largely  destroyed  in  the  end  of  the  17th  century  when  it  was 
ex'f'nsively  renovated  in  the  Italian  style  by  Richard,  first  Earl  of 
Scarborough.     The  buildings  form  a  parallelogram  and  are  three 
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storeys  in  height,  and  at  the  principal  angles  are  large  square 
embattled  towers,  projecting  boldly  on  the  east  and  west,  and 
crowned  with  low  octagonal  battlemented  turrets  abutting  slightly 
over  the  angles.  These  angles  together  form  a  quadrangle  77  feet 
by  72  feet.  The  entrance  is  now  on  the  west  side.  Over  the 
entrance  are  the  arms  of  Lumley,  and  on  either  side,  arranged  in 
two  columns,  are  18  shields  quartered  or  embattled,  and  setting 
forth  the  alliances  of  the  family. 

The  east,  anciently  the  chief  entrance,  has  on  either  side  of  the 
doorway  massive  square  turrets,  rising  above  the  parapet  and 
finished  with  low  octagonal  battlements.  The  space  immediately 
above  the  entrance  displays  the  shields  of  Lumley,  Cowley,  Hilton, 
Neville,  and  Percy  families,  as  well  as  the  Royal  arms  of  England 
and  France. 

Here  many  of  us  would  gladly  have  spent  some  time  in  looking 
through  the  interior  of  this  fine  old  building,  but  Mr.  Edward 
Davidson  was  obdurate,  the  whistle  sounded,  and  those  of  us  who 
had  any  fear  of  being  left  behind  must  perforce  obey  the  call, 
hoping  at  another  time  to  have  the  pleasure  of  revisiting  Lumley 
Castle. 

On  our  way  towards  Cockcn  Hall,  near  to  Lumley  village,  we 
had  a  good  view  of  Penshaw  monument,  which  was  erected  in 
memory  of  the  first  Earl  of  Durham.  Further  on,  near  to  Finci.ale 
Abbey,  we  caught  a  glimpse  of  the  tower  of  Durham  Cathedral, 
and  then  a  fine  view  of  Finchale  Abbey,  nestling  by  the  side  of 
the  Wear,  but  time  would  not  allow  us  to  have  a  closer  view  of 
these  ruins,  so  we  hurry  on  to  Cocken  Hall.  This  fine  old  hall 
has  seen  many  vicissitudes  in  its  time.  Originally  the  seat  of  the 
Standish  family,  it  afterwards  became  a  nunnery,  and  later  the 
residence  of  Mr.  John  Gully,  coalowner,  legislator,  and  prize- 
fighter. The  principal  attractions  here  are  the  ancient  Yew  trees, 
which  are  said  to  be  at  least  300  years  old.  Near  to  these  there 
is  a  rather  curious  specimen  of  the  Lauritian  Pine,  which  caused 
some  discussion,  Mr.  Bond  saying  it  was  a  departure  from  type. 
There  were  also  some  good  Beeches  in  the  woods  near  the  hall, 
and  a  very  good  specimen  of  the  Sweet  Chestnut. 

We  now  commence  a  six  miles'  drive  to  Langley  Old  Hall,  Mr. 
Coroner  Graham  leaving  us  at  Sacriston,  when  he  received  quite 
an   ovation.     We    viewed   the  ruins    of  this  old   hall  which  was 
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erected  about  1533  by  Henry  le  Scrope.  The  building  retains  a 
portion  of  the  circular  tower  with  staircase,  and  on  one  of  the  walls 
are  some  boldly  projecting  corbels  of  three  orders  with  plain 
shields  on  the  uppermost. 

We  have  a  look  round  a  young  cover  beside  the  hall,  after 
which  we  join  the  brakes  and  drive  into  Durham,  entering  by  way 
of  the  North  Road,  to  the  Rose  and  Crown,  where  by  the  kind- 
ness of  Mr.  Graham  tea  is  provided  tor  the  party,  at  which  Mr.  W. 
Fell,  senior  Vice-President,  presides.  At  the  close  Mr.  Fell  said  : 
— I  am  sorry  that  Mr.  Graham  has  not  been  able  to  finish  the  day 
witn  us.  I  need  not  enumerate  to  you  his  many  good  qualities, 
they  are  so  many — (hear,  hear) — you  know  them.  He  is  an 
exceptionally  suitable  gentleman  to  take  an  active  interest  in  a 
Society  like  ours,  and  we  owe  him  a  debt  of  gratitude.  (Hear, 
hear).  We  feel  exceedingly  grateful  to  Mr.  Graham  for  providing 
this  sumptuous  repast,  and  I  know  that  without  my  saying  more 
you  will  give  expression  to  that  sentiment.     (Cheers). 

In  moving  a  vote  of  thanks  to  Mr.  Edward  Davidson,  Mr. 
GiLLANDER  said  : — Mr.  Edward  Davidson  spares  himself  no  trouble 
and  considers  the  arrangement  of  these  local  excursions  as  a 
labour  of  love,  and  I  hope  he  will  long  be  spared  to  us.     (Cheers). 

Mr.  J.  Davidson  said  : — We  have  with  us  to-night  the  Mayor  of 
Gateshead  and  Col.  Rowlandson.  We  are  very  grateful,  because 
the  Arboricultural  Society  has  begun  to  be  recognised  by 
gentlemen  in  ofificial  positions,  and  we  want  to  give  them  our 
heartiest  recognition.     (Hear,  hear). 

The  Mayor  ok  Gateshead,  in  replying,  said  : — In  representing 
Gateshead  I  am  very  pleased  to  be  with  you  to-day,  and  I  quite 
appreciate  the  efforts  made  by  Coroner  Graham  and  the  members 
of  this  Society.  They  are  very  admirable,  and  we  are  deeply 
indebted  to  them.  The  Corporation  of  Gateshead  are  endeavour- 
ing by  planting  their  streets  and  in  other  ways  to  give  the  people 
a  [)leasure  they  are  not  likely  to  obtain  in  any  other  way. 

This  brought  a  most  successful  excursion  to  a  close. 
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BRITISH     FORESTRY. 


The  Departmental  Committee  appointed  by  the  Board  of 
Agriculture  to  inquire  into  and  report  upon  British  Forestry  has 
issued  its  Report.  This  Report  must  appeal  to  members  of  the 
English  Arboricultural  Society  with  special  interest,  as  the  present 
President,  Mr.  George  Marshall,  and  the  past  President,  Dr. 
Somerville,  were  two  of  the  active  members  of  Committee.  Its 
constitution  was  as  follows  :— 

Sir  John  Fowke  Lancelot  Rolleston,  M.P.; 

Mr.  Edward  Stafford  Howard,  C.  B  ,  one  of  the  Commissioners 
of  His  Majesty's  Woods,  Forests,  and  Land  Revenues. 

Professor  W.  Schlich,  CLE.,  Ph.D.,  Professor  of  Forestry, 
Royal  Indian  Enjiineering  College,  Coopers  Hill ; 

Colonel  Frederick  Bailey,  R.E.,  Lecturer  on  Forestry,  Edin- 
burgh University  ; 

Professor  John  Rich  Cam|)bell,  B.Sc,  one  of  the  Assistant 
Secretaries  to  the  Department  of  Agriculture  and  other 
Industries  and  Technical  Education  for  Ireland ; 

Mr.  John  Herbert  Lewis,  M.P.; 

Mr.  George  Marshall  of  Godalming  ; 

Mr.  Ronald  Crauford  Munro  Munro-Ferguson,  M.P,, 
Chairman  ;  and 

Dr.  William  Somerville,  D.Qlc,  one  of  the  Assistant 
Secretaries  to  the  Board  of  Agriculture. 

The  specific  object  for  which  it  was  appointed  was  to  consider 
the  present  position  and  future  prospects  of  Forestry,  and  the 
planting  and  management  of  XVoodlands  in  Great  Britain,  and  to 
consider  whether  any  measures  might  with  advantage  be  taken, 
either  by  the  provision  of  further  educational  facilities,  or  otherwise, 
for  their  promotion  and  encouragement. 
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Altogether  six  sittings  were  held  for  the  purpose  of  taking 
evidence,  and  among  the  witnesses  the  Society  was  officially 
represented  by  the  Secretary,  Mr.  John  Davidson,  J. P.,  Land 
Agent  to  the  Lords  Commissioners  of  the  Admiralty  ;  but  other 
members  gave  evidence,  including  Mr.  A.  C.  Forbes,  Forester  to 
the  Marquis  of  Bath,  Mr.  W.  B.  Havelock,  Forester  to  the  Earl 
of  Yarborough,  Mr.  Alex.  Pitcaithley,  Forester  to  the  Earl  of 
Mansfield  :  while  Mr.  S.  Margerison,  who  has  contributed  to  our 
pages  on  "  Railway  Rates,"  represented  the  Timber  Trades 
Federation  of  the  United  Kingdom. 

The  Report  is  full  of  valuable  information,  drawn  from  reliable 
and  expert  evidence,  and  is  summarised  under  the  following 
heads  : — 

Present  Condition  of  Forestry. 

Waste  Lands. 

Profits  in  Germany. 

Importance  of  Afforestation. 

Afforestation  of  Waste  Lands. 

Existing  Woodlands. 

Education. 

Example  Plots. 

State  Demonstration  Forests. 

Agricultural  Colleges. 

Training  of  Foresters  and  Woodmen. 

Local  Rates. 

Estate  Duties. 

State  Loans. 

Statistics  of  Woodlands. 

Municipal  Waterworks  Areas. 

The  conclusions  of  the  Committee  are  summarised  in  the 
following  recommendations  : — 

(a)  That  two  areas  for  practical  demonstration  be  acquired, 
the  one  in  England  and  the  other  in  Scotland,  of  not  less  than 
2,000  acres,  if  possible,  nor  over  10,000  acres  in  each  case.  We 
suggest  that  the  Alice  Holt  Woods  in  Hampshire  be  made  available 
as  soon  as  possible  to  serve  as  a  Demonstration  Area  in  P^ngland ; 
and  that  a  suitable  estate  be  purchased  in  Scotland,  as  convenient 
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as  possible  to  Edinburgh,  for  the  same  purpose.  These  recom- 
mendations would  have  to  be  carried  out  by  arrangement  between 
Commissioners  of  Woods  and  Forests  and  the  Board  of  Agriculture; 
and  assistance  should  be  looked  for  from  local  authorities, 
societies  and  individuals  interested  in  forestry  and  technical 
education. 

{b)  That  additional  facilities  for  instruction  be  afforded,  by  the 
appointment  of  a  lecturer  on  forestry  in  connection  with  each  ot 
the  Universities  of  Cambridge  and  Oxford,  and  that  example  plots, 
as  defined  in  paragraph  15,  be  provided  in  connection  with  each 
of  these  centres  and  with  Edinburgh. 

{c)  That  a  good  grounding  in  forestry  form  an  integral  part  of 
the  curriculum  of  the  colleges  providing  instruction  in  Agriculture 
in  Great  Britain  ;  and  that  short  courses  of  instruction  suitable  for 
the  requirements  of  young  foresters  be  also  provided  there. 
Instructors  should  also  be  available  for  giving  practical  advice  in 
connection  with  the  management  of  woods,  the  owners  of  which 
desire  an  expert's  opinion. 

{d)  That  provision  be  made  for  the  education  of  foresters  and 
woodmen  by  employing  students  to  work  in  both  the  demonstration 
forests  ;  and  that  suitable  buildings  be  erected  on  the  ground  for 
the  instruction  and,  where  necessary,  for  the  accommodation  of 
these  student-foresters. 

A  full  Report  of  the  Committee  can  be  obtained  at  a  'price  of 
2d..,  directly,  or  through  any  Bookseller,  from  Eyre  &  Spottiswoode, 
East  Harding  Street,  Fleet  Street,  London,  E.C 

Edward  Davidson. 
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NOTES     AND     COMMENTS. 


Mr.    John     Wilson,    Leazes     Park,     Newcastle,    sends     the 
following  :  — 

"  I  have  seen  a  good  many  kinds  of  trees  used  in  street 
planting,  but  never  until  last  September  had  I  seen  the  Mountain 
Ash  so  used.  In  two  instances  I  saw  it,  both  in  Huntingdon- 
shire, viz.,  at  St.  Ives  and  at  Godmanchester.  The  trees  did  not 
look  quite  at  home  to  my  fancy,  though  they  were  perfectly  fresh 
and  healthy.  They  were  all  loaded  with  shining  red  fruit,  which 
no  one  seemed  to  have  meddled  with,  notwithstanding  they  are 
now  and  then  so  popular  as  an  article  of  personal  adornment  with 
certain  folk." 


Mr.    H.    J.    Elwes,    Coleshorne    Park,   Cheltenham,  writes  as 
follows  :  — 

"Seeds  of  a  new  variety  of  Austrian  Pine  from  Bosnia  were 
given  to  several  members  of  the  Society  on  the  day  of  the  visit  to 
Bel  voir  Castle  in  igoi.  The  greater  part  of  those  I  raised  having 
been  destroyed  by  birds,  I  should  be  much  obliged  if  any  of  those 
gentlemen  could  send  me  a  few  seedlings  in  April  next.  I  should 
also  be  much  obliged  if  any  members  of  the  Society  or  others  can 
favour  me  with  particulars  of  any  specially  large,  rare,  or  remark- 
able trees,  especially  deciduous  trees,  growing  in  great  Britain 
which  are  worthy  of  being  photographed." 
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By  John  Foley. 

Grazing  in  the  Forest  Reserves.     By  Filibert  Roth. 

The  Timber  Resources  of  Nebraska.     By  Wm.  L.  Hall. 

Announcement  of  the  New  York  State  College  of  Forestry. 
Cornell  University. 

Aims  and  Methods  of  the  College  of  I'orestry. 

Beginnings  of  Professional  Forestry  in  the  Adirondacks. 
By  B.  E.  Fernow,  Director  of  the  N.Y.  State  College 
of  Forestry. 

Progress  of  Forest  Management  in  the  Adirondacks. 

Fourth  Annual  Report  of  the  1  )irector  of  the  New  York 
State  College  of  Forestry  at  Cornell  University. 

Adirondack  Forest  Problems.      By  B.  E.  Fernow. 

Some  European  I'orest  Scenes.     By  Dr.  John  Gifford. 

Transactions  of  the  Royal  Scottish  Arboricultural  Society. 

Vol.  XVL,  Part  III. 

Irish  Forestry  Society.     Rules  and  Bye-Laws. 
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Journal  of  the  Board  of  Agriculture.     June,  1900. 

Journal  of  the  Royal  Horticultural  Society, 

Vol.  XXVL,    Part  IV. 
Do.  Vol.  XXVIL,  Part  I. 

The  Yorkshire  College,  Leeds.     Annual  Report,  1 900-1 901. 

Catalogue  of  the  Forestry  Collection  of  the  Surveyor's 
Institution.     December,  1901. 

Woods  of  the  Novar  Estate.  Plan  or  Scheme  of  Manage- 
ment for  twenty-five  years,  from  1899- 1900  to  1923- 
1924.     By  Lieut.  Col.  F.  Bailey. 

Lecture  on  Forestry  given  before  the  Royal  Dublin 
Society,  March  3,  1899.     By  W.  R.  Fisher,  B.A. 

Forest  Management,  with  suggestions  for  the  Economic 
Treatment  of  Woodlands  in  the  British  Isles.  By 
John  Nisbet,  D.CE.C. 

The  Scientific  Proceedings  of  the  Royal  Dublin  Society, 


Vol.  I. 

Parts 

^ ) 

2,  &  3- 

Do. 

Vol.  II. 

Parts 

to     7. 

Do. 

Vol.  III. 

Parts 

to     7. 

Do. 

Vol.  IV. 

Parts 

to     9. 

Do. 

Vol.  V. 

Parts 

to     8. 

Do. 

Vol.  VI. 

Parts 

to   10. 

Do. 

Vol.  VII. 

Parts 

to     5. 

Do. 

Vol.  VIII. 

Parts 

to     6. 

Do. 

Vol.  IX. 

Parts 

to     4. 

ctions 

of  the  Royal 

Dublin 

Society, 

Vol.  I. 

Parts 

to  25. 

Do. 

Vol.  II. 

Parts 

and    2. 

Do. 

Vol.  III. 

Parts 

to  14. 

Do. 

Vol.  IV. 

Parts 

to  14. 

Do. 

Vol.  V. 

Parts 

to  13. 

Do. 

Vol.  VI. 

Parts 

to  16. 

Do. 

Vol.  VII. 

Parts 

to  13. 
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The  Economic  Proceedings  of  the  Royal  Dubhn  Society. 

Vol.  I.  Parts  I    and    2. 

Index  to  the  Scientific  Proceedings  and  Transactions  of 
the  Royal  Dublin  Society  from  1877  to  1S98 
inclusive. 

Kucalypts  Cultivated  in  the  United  States.  By  Alfred 
James  ]\Ieelatchie,  M.A.  (US.  Department  of 
Agriculture  ). 

The  Woodman's  Handbook.  Part  I.  Bulletin  36.  Henry 
Solan  Graves.     (U.S.  Department  of  Agriculture). 
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SUBJECTS    OF    ESSAYS    FOR   CURRENT 

YEAR. 

(1902—1903.) 

For  which  Jledals  will  be  awarded. 


CLASS    1.— OPEN    TO    ALL    MEMBERS. 

1.  The  more  Extensive  Cultivation  of  Hardy  Flowering  Stirubs. 

2.  Any  Insect  or  Group  of  Insects  Lijurious  to  Forest  Trees. 

3.  The  INLinagement  of  Young  Trees,  with  the  view  of  rendering 

them   suitable   for  Planting   in   Avenues,  Streets,  or  other 
places. 

4.  The  relative  durability  of  British  grown  Exotic  Trees. 

5.  The  Growth   and  Freedom  from    Disease   in   this   country  of 

Larch  other  than  the  common  European  Larch. 

6.  The   P'lnancial  Aspect   of  Forestry,  with  special  reference  to 

actual  cases. 

7.  The  best  means  of  Preserving  Cut  Timber  for  P^state  purposes. 

8.  How  the  Continental  System   of  Sylviculture  can  be    profit- 

ably applied  to  the  Present  and  Future  Woods  of  England, 
and  maintain  or  improve  their  efficiency  as  Game  Covets  ? 

(Two  prizes,  first  and  second,  are  offered  under  this  heading). 

9.  The   Suitability   of  the    Douglas    Fir    for   Cultivation   in  the 

British  Isles  for  Commercial  Purposes. 
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CLASS    II.— CONFINED    TO    MEMBERS    UNDER    27 
YEARS  OF  AGE. 

THE    PRESIDENT'S    PRIZES. 

The  President  offers  3  Prizes  of  Three  Guineas  each,  open  to 
members  under  27  years  of  age,  for  the  best  essays  (with  photo- 
graphs if  possible)  on  the  following  Subject  : — 

The    Formation   for    Economic   Purposes   and   Treatment    from 
Planting  up  to  Maturity  of  Crops  of  the  following  Trees. 

10.  (a)   Oak. 

11.  (i>)   Larch. 

12.  (c)  Scotch  Pine. 


SPECIAL    PRIZE    OFFERED     BY    MR.    H.    J.    ELWES, 
OF  COLESBORNE,  CHELTENHAM. 

Mr.  Elwes  offers  as  a  Special  Prize  the  sum  of  p^io  for  the  best 
Photographs  of  Growing  Trees,  and  since  the  issue  of  the  List  of 
Subjects  in  October  last,  Mr.  Elwes  has  communicated  the  con- 
ditions he  desires  attached  to  his  offer,  which  are  as  follows  : — 

I.  The  Prize  to  be  divided  into  Three. 

ist,  £6\ 

2nd  ^"3  L-Xnd  restricted  to  Members  of  the  Society. 

3rd  /;i\ 

3.  A  Set  of  the  Prize  Photographs  to  be  presented  to  the  Society, 
and  the  Donor  reserves  the  right  to  purchase  any  Negatives 
which  he  may  select  at  los.  each  for  Reproduction. 

3.  The  points  to  be  considered  in  awarding  the  Prizes  will  be 
as  follows  : — 

The  size,  rarity,  and  interest  of  the  Subjects  Photograped  from 

a  Forester's  rather  than  from  a  Picturesque  point  of  View. 
The  excellence  of  the  Photographs. 
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Subjects  illustrating  good  and  interesting  points  of  Forestry 
will  be  admitted,  as  also  Photographs  showing  the  same 
Tree  or  group  of  Trees  in  Summer  and  Winter. 

4.  The  Photographs  to  be  shown  at  the  General  Meeting  of  the 
Society  in  1903. 


Essays  to  be  written  on  foolscap  paper,  under  a  not?i  de  plutne ; 
to  bear  the  Essayist's  name  and  address  in  a  separately  sealed 
envelope  ;  and  to  be  in  the  hands  of  the  Secretary  not  later  than 
the  last  day  of  June,  1903. 


The  Judges  will  have  discretionary  power  in  deciding  whether 
or  not  the  Essays  are  deserving  of  an  award,  and  where  a  Medal  is 
awarded,  whether  Gold,  Silver  or  Bronze. 

In  the  case  of  the  "  President's  "  Prizes  competitors  to  give  a 
Certificate  from  his  Employer  or  other  reliable  source  as  to  age. 


10 
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SPECIAL       NOTICES 


THE  PRESIDENT'S  PRIZES. 

The  Secretary  begs  to  call  the  attention  of  young  Assistant 
Foresters  to  the  President's  Prizes  for  the  current  year.  The  com- 
petition is  confined  to  members  under  the  age  of  27  years,  and  the 
Council  hope  that  there  will  be  a  large  number  of  Essays  forwarded 
for  adjudication.  Agents  and  Head  Foresters  would  do  well  to 
call  the  attention  of  their  Assistants  to  this  Special  Syllabus,  which 
is  entirely  for  the  encouragement  of  young  writers. 


FORESTRY  EXAMINATION. 

The  Secretary  will  be  pleased  to  forward  full  particulars  of  this 
Examination  on  receipt  of  inquiry.  Printed  Syllabus  on  applica- 
tion. Entries  for  1903  close  last  day  of  March.  The  successful 
candidate  last  year  was  Mr.  James  B.  TuUy,  Assistant  Forester, 
Swinton,  Masham,  who  was  awarded  a  first-class  certificate. 


SUMMER  MEETING,   1903. 

The    1903   Summer    Meeting   will   be  held  at   Longleat,  Savcr- 
nalce,  and  High  Clere,  in  the  South  of  England. 
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The  Englisl]  y^rboricultural  Society. 


ABSTRACT  OF  ACCOUNTS 

For  Year  ending  August,  1903. 

(see  over.) 
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The  English  Arboricultural 

FOR  THE  YEAR 


RECEIPTS. 

Balance  in  hand  from  last  year's  Account      -  -     ;^9   i8     8 

Deposit  in  Bank         .              -              .             -  -     loo   lo     5 

Advertisements  in  Transactions          -             -  -1050 

Sale  of  Transactions  -             -             -             -  -230 

Subscriptions — From  Life  Members  -       ;^5o  8     o 

,,     Annual  Members      120  9     o 

170  17     o 


Donation  from  J.  Maughan,Esq.,  towards  reproducing 
Photographs  in  Transactions     - 


^295   M     I 
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Society's  Financial  Statement 

ENDED  AUGUST,  1902. 

PAYMENTS. 

Expenses  of  1901  Annual  Meeting    -  -  -  ;£^S  ^5 

Use  of  Rooms  for  Council  Meetings  and  Councillors' 
Railway  Fares  : — 

On  September  30th,  1901  -         ^6   12     4 
„  May  2 1  St,  1902  -  II     o     5 


— 

17 

12 

9 

Medals          .... 

■ 

- 

3 

6 

0 

Reporter  and  Expenses 

■ 

- 

6 

0 

0 

Forestry  Examination,  1902  - 

■ 

- 

9 

2 

0 

Secretary's  Expenses  collecting  information  for  Forestry 

Commission 

- 

- 

3 

0 

0 

Printing  of  Tratisadions 

47 

0 

0 

Electros  for         do. 

15 

I 

6 

62 

J 

6 

Printing  and  Stationery 

- 

- 

21 

0 

4 

Postages  and  Telegrams 

- 

- 

21 

7 

-^ 

0 

Secretary  and  Treasurer's  Salary 

- 

- 

25 

0 

0 

Assistant  Secretary's  Salary    - 

- 

10 

10 

0 

192 

15 

0 

Deposit,  with  Interest,  in  Bank 

106 

8 

8 

Balance  due  to  Treasurer 

3 

9 

7 

T  Q  2 

19 

J 

£ 

'295 

14 

I 

Examined  and  found  correct, 

BERNARD  COWAN,  F.R.H.S.,\^^^^^.^^^^ 
WM.  C LOUGH,  j 

JOHN  DAVIDSON,  Secretary  and  Treasurer. 
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[APPENDIX.] 

The  English  Arboriciiltural  Society. 

LIST    OF    MEMBERS, 

CORRECTED    TO    AUGUST, 
1902. 

Those  marked  *  are   Life  Members. 
Those  marked  t  are  Honorary   Members. 


NOTE.— Any    carreotion     required    in    the     Name,    Designation,    or 
Residence  of  any  Member,  to  be  reported   to  the  Secretary. 


Date  of 
Electiou. 

1902     Ackroyd,  George  H.,  Head  Gardener,  Howick,  Lesbury 
1882  t Admiralty,    Lords  Commissioners  of,  Greenwich   Hospital 

Branch,  Whitehall,  S.W. 
1902     Affleck,  J.  P.,  Bloomfield,  Durham  Road,  Gateshead 
1886     Alexander,  William,  South  View,  Hexham 
1892     Alexander,  G.,  Forester 
1896     Allan,  Alexander,  Forester,  41  Bradford  Street,  Caerphilly, 

Cardiff 

1 90 1  AUbutt,  Arthur,  24  Park  Square,  Leeds 
1896     Allman,  George,  Assistant  Forester 

1 89 1      Ames,  Victor,  Forester,    Thornham  Cottage,  King's   Lynn, 
Norfolk 

1902  Anderson,  Robert,  Assistant  Forester,  Chatsworth,  Derby- 

shire 
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Date  ot 
Election 

190 1  Andrew,    Duncan,  8    Rainton   Terrace,    Park    Road,  Hale, 

Cheshire 

1897  Archer,  James,  Forester,  Cossey  Park,  Norwich 
1896     Argent,  William,  Assistant  Forester 

1900  *Aris,  J.  Whitton,   M.A.,  F.S.I.,  Lois  Weedon  House,  Tow- 
cester,  Northamptonshire 

1892  Armitage,  Fred,  47  Sanderson  Road,  Newcastle. 

1882  Armstrong,    T.    J.,   Land    Agent,    14    Hawthorn  Terrace, 

Newcastle 

1898  Armstrong,    W.,    Land   Agent,    Sunderlandwick,    Driffield, 

Yorks. 

1893  Armstrong,  Addison  &  Co.,  Timber  Merchants,  Sunderland 

1893  Armstrong,  Nathaniel,  414  Dilston  Cottage,  Westgate  Road, 

Newcastle 
1898     Armstrong,  Thomas,  Timber  Merchant,  Cockermouth 
1900     Ashworth,  G.  W.,  Timber  Merchant,  Waterfoot 

1902  Atkin,  James  T.,  Salisbury  House,  South  Shields 

1894  Atkinson,  William,  Royal  Nurseries,  Handsworth,  Sheffield 
1900  Atkinson,  \V.  Penrose,  Nurseryman,  Handsworth,  Sheffield 
1902     Atkinson,  Geo.  Blaxland,  Timber  Merchant,  Newcastle-on- 

Tyne 

1883  tAvebury,    The    Right    Hon     Lord,    High     Elms,    Hayes, 

Kent 
1900     Bailiffe,  John,  Forester,  Byram  Hall,  Ferrybridge,  Yorks. 

1900  Bainbridge,  T.  R.,  Grove  House,  How  Mill,  near  Carlisle 
1882  fBalden,  John,  Elvaston  Road,  Hexham 

1882     Balden,  Robert  S.,  Bywell,  Leeds  Road,  Dewsbury 
1882  tBaldwin,  John,  jun.,  Dilston,  Corbridge-on-Tyne 
1893     Baldwin,  Edward,  Assistant    Forester,  Days  Brook  Lane, 
West  Derby,  Liverpool 

1895  *Balfour,  Professor  Isaac  Bayley,  The  University,  Edinburgh 
1902     Ballantyne,    John,    Assistant    Forester,    Beeley,     Rowsley, 

Derbyshire 

1898  Balme,  Frank  ^L  P.  Jones,  J. P.,  High  Close,  Ambleside 
1893     Barclay,  David,  48  Sherbourne,  North  Leach,  Gloucester- 
shire 

1899  Barclay,  Robert  Leatham,  54  Lombard  Street,  London,  E.C. 

1901  Barfoot,    William    S.,    Assistant    Forester,   Flimwell,    near 

Hawkhurst,  Kent 
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Date  of 
Election 

1895     Barnard,  The    Rt.  Hon.    Lord,  Raby    Castle,    Staindrop, 

Darlington 
1895     Barningham,  Thomas,  Solicitor,  Barnard  Castle 
1882     Barrett,  R.  B.,  Skipton  Castle,  Skipton 
1882     Barrie,  James,  Forester,  Stevenstone,  Torrington,  N.  Devon 
1890     Barrie,  William,  Steeton,  Tadcaster 

1902     Barrie,  James  Alexander,  Forester,  Harlestone,  Northampton 
1902     Barrie,    David    H.,    Assistant   Forester,  Highclere  Castle, 

Newbury,  Berks. 

1895  *Barron,  John,  Elvaston  Nurseries,  Derby 

1899  Batchelor,    E.   J.,   Nurseryman,  Harlow   Heath   Nurseries, 

Harrogate 
1892     Bayliss,  Jones  &  Bayliss,  Victoria  VVorks,  Wolverhampton 
1882     Beadon,  F.  W.,  Land  Agent,  Estate  Office,  Huddersfield 
1882     Beattie,  Thomas,   Assistant    Forester,  Langley    Old  Hall, 

Huddersfield 

1896  *Beaumont,  W.  C.  B.,  M.P.,  Bywell  Hall,  Stocksfield 

1902  *Bedford,  His   Grace   the   Duke  of,  K.G.,  Woburn  Abbey, 
Bedfordshire 

1 90 1  Beeson,  Walter,  Estate  Agent,  St.  John's  College,  Oxford 

1900  Beevor,  Sir  Hugh,  Bart.,  17  Wimpole  Street,  London,  W. 
1886     Bell,  G.  H.,  Wool  Merchant,  Hexham 

1895  Bell,  J.  R.,  Thorpe  Perrow,  Bedale 

1895  Bell,  Thomas,  Forester,  Widdrington  Cottage,  Acklington 

1900  Bell,  Charles  L.,  Wolsington  Hall,  Newcastle-on-Tyne 

1900  Berry,  George,  Cockle  Park,  Morpeth 

1892  Bewick,  Thomas,  Raby  Estate  Office,  Staindrop,  Darlington 

1897  Bewick,  John  William,  Forester, Streatlam  Castle, Darlington 

1898  Bewlay,    William   H.,    Nurseryman,    Hall    Santon,   Holm- 

rook,  Carnforth 
1895     Birch,  W.  S.,  W.  S.  Birch  8z  Co.,  Trundle  Street,  Hull 

1899  Blair,  Percy  A.  ¥.,  Lindon  Grove,  Nutton  Rudly,  Cleveland 

1902  Bland,  George,  Architect,  North  Park  Road,  Harrogate 
1902     Blues,  Thomas  S.,  Dean  Street,  South  Shields 

1893  Boa,  Andrew,  Land  Agent,  Great  Thurlow,  Haverhill 
1895  *Bolam,  (ieorge.  Land  Agent,  Berwick-upon-Tweed 

1899     Bolam,    T.    W.,   FR.H.S.,    General  Cemeteries    Superin- 
tendent, Sunderland 

1 90 1  Bolitho,  T.  R.,  Trengwainton,  Hea  Moor  R.S.O,  Cornwall 
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Date  of  , 

Election 

1898     Bolton,  H.  Hargreaves,  New  Church,  in  Rossendale 
1900     Bond,  Thomas,  Head  Forester,  Lambton  Castle,  Durham 

1895  *Boord,  W.  B.,  Beverley,  Pateley  Bridge,  Yorks. 

1902     Boorman,  Alfred  S.,  Assistant   Forester,  Bedgebury  Park, 

Goudhurst,  Kent 
1898     Boughen,  G.  W.,  Forester,  The  Nurseries,  Sandringham, 

King's  Lynn 

1893  tBougler,  Professor,  F.L.S.,  F.G.S,  56  Mount  Ararat  Road, 

Richmond 

1890  *Bouverie,  Henry  H.  P.,  i  Pall  Mall  East,  London,  S.W. 

1900  Bowker,  Joseph,  Superintendent  of  Cemetery,  Darlington 

1 90 1  Bowles,  William  A.,  Head  Gardener,  Adare  Manor,  Adare, 

Co.  Limerick,  Ireland 

1 90 1  Bown,  Arthur,  Architect,  James  Street,  Harrogate 

1902  Boyd,     John,      Forester,     Wood    Cottage,     Kennishead, 

Thornliebank 
1898     Brigham,  Malcolm  C,  Westoe  Tower,  South  Shields 

1897  Bright,  Tom,  Estate  Agent  and  Valuer,    10  Mount  Street 

Grosvenor  Square,  London,  W. 

1 89 1  Broadbent,  George  Alexander,  Rockdeyne,  Cleveland  Rd., 

Huddersfield 

1 90 1  Brodie,    Hugh    R.,    Bedford    Office,  Thorney,    near  Peter- 

borough 
1882      Brown,  John  R.,  Oldfield  Nurseries,  Altrincham,  Cheshire 

1898  Brown,  William,  Saw  Mills,  Brandon,  Suffolk 

1896  Brownlow,  J.  T.,  Seedsman,  The  Crescent,  Gateshead 

1898  Bruce,  Nathan  M.,  Forester,  Old  Hall,  Snettisham,  Norfolk. 

1894  Brydon,    John,    Messrs.    Kent    &    Brydon,    Nurserymen, 

Darlington 

1895  Burnett,  G.  J.  M.,  Land  Agent,  Elstree  Cottage,  Elstree 
1890  *Burrill,  T.  O.,  Masham,  Bedale,  Yorkshire 

1900     Cadell,    George,    National    Club,    i    Whitehall    Gardens, 
London,  S.W. 

1899  Caldecott,  John  A.,  Long  Lawford,  Rugby 

1902  Caldwell  &  Sons,  Nurserymen,  Knutsford,  Cheshire 

1894     Cameron,  Alexander,  Forester,  Woods  Department,  Ampton 
Park,  Bury  St.  Edmunds 

1900  Cameron,  J.  J.,  A.  &  J.  Main  &  Co.,  Limited,  Clydesdale 

Iron  Works,  Possilpark,  Glasgow 


:U2 

Date  of 

Election 

1887   tCarlisle,   The    Right    Hon.   the    Earl  of,   Naworth  Castle, 

Brampton,  Cumberland 
190 1   *Carr,    Cuthbert    E.,    Land    Agent,    i    CoUingwood  Street, 

Newcastle 

1 90 1  Carradus,  ^^'.,  Assistant  Forester,  Wray.  Hornby,  Lancaster 
1895     Carrick,  Thomas,  Claremont,  Clarence  Drive,  Harrogate 
1894     Cartlidge,  J.  C,  Rufford  Mill,  Ollerton,  Newark 

1902  Castle,  R.  Lewis,  F.R.H.S.,  Manager  Woburn  Fruit  Farm, 

Bedfordshire 
1902     Caswell    &    Bowden,    Ltd.,    Timber     Merchants,     Newton- 
Chambers,  Cannon  Street,  Birminghnm 

190 1  Chapman,  F.,  Forester,  Wansford.  Northants 

1902  Cheeseman,  Robert  E.,  Cashier,  Chatsworth,  Chesterfield 

1882  Clark,  J.  M.,  Land  Agent,  Haltwhistle 

1883  tClark,  Henry,  Messrs.  Henry  Clark  &  Sons,  The  Saw  Mills, 

Haltwhistle 
1891     Clark,  Thomas,  Wentworth  Nurseries,  Hexham 

1891  Clark,  George,  Land  Agent,  Dovenby  Hall,  Cockermouth 

1892  Clark,  J.  W.,  Land  Agent,  Guisborough,  Yorks. 

1902     Clark,  E.  T.,  The  Goddards,  Snaith  R.S.O.,  Yorkshire 
1902     Clark,  John,  Head  Forester,  Bowdsey  Manor,  Woodbridge 
1 89 1     Clarke,  Christopher,  Land  Agent,  Charlcot,  Bedale 
1902     Clarke,  Thomas,  Burrow  Cottage,  Kirkby  Lonsdale 
1902     Clarke,  Joseph,    Forester,  Wakefield   Lawn,  Stoney  Strat- 
ford, Bucks. 
1901      Clayton,  John  W.,  Forester,  Brand^by,  Easingwold,  Yorkshire 
1901      Clayton,   Thomas    L.,    Assistant    Forester,    Manby  Lodge, 

Broughton,  Brigg,  Lines. 
19C0  tClibran,  Miss  Annie,   Hale  Farm    Nurseries,   Altrincham, 
Cheshire 

1900  fClibran,   Miss    Lucy,   Hale    I'^arm    Nurseries,    Altrincham, 

Cheshire 

1 90 1  *CIibran,  Wm.  R.,  Nurseryman,  Oldfield  Nursery,  Altrincham, 

Cheshire 

1894  Clough,  W.,  The  Crescent,  Ciateshead 

T902     Clough,  A.  H.,  Castletop,  Burley,  Ringwood,  Hants. 

1895  Cobbett,  W.  M.,  Land  Agent,  Stanwick,  Darlington 

1900     Coles,  S.  H.  Cowper,  Land  Agent,  Penmyarth,  Crickhowell 
1890     Collins,  F.,  Forester,  VVestmill,  Ware,  Herts. 
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1900  Colton,  John  H   C,  c/o  G.  &  T.  Coward,  Carlisle 

1899  Conway,  Thomas,  Forester,  High  Legh,  Knutsford,  Cheshire 

1888  Cooper,  George,  Superintendent  of  Cemetery,  Gateshead 

1898  Cooper,  Robert  T.,  M.D.,  18  Wimpole  Street,  London,  W. 

1899  Corking,  Joseph  T  ,  42  Jackson  Street,  Gateshead 

1895  Cosans,    John,    Abbey   View,   56   Tragm    Avenue,    South 

Shields 
1902  tCottignies,    Monsieur,    Inspecteur    des     Eaux    et     Forcts, 

Villers  Cotterets,  France 
1886     Coupar,  Robert,  Forester,  Ashford,  Co.  Galway 

1882  Cowan,   Bernard,   F.R.H.S ,   The  Lodge,    Harton    Ceme- 

tery, South  Shields 
1902     Cox,   W.  W.,  Assistant   Forester,  80  Union  Street,  Bamet, 

Herts. 
1888     Coxon.  Joseph  D  ,  Barrasford  Arms,  Barrasford 

1899  Cranston,    Geo.,     Dryderdale,   Hamsterley,    via    Witton-le- 

Wear,  Darlington 

1896  Crewe,  The  Right  Hon.  The  Earl  of,  Crewe   Hall,  Crewe, 

Cheshire 

1900  Crichton,  Thomas,  Estate  Agent,  Shawdon,  Alnwick 

1 90 1  Crombie,    T.    Alex.,    Head     Forester,    Colesborne     Park, 

Cheltenham,  Gloucestershire 

1902  Cross,  The  Hon.  John  E.,  High  Legh,  Knutsford 
1902     Crozier,  John,  Head  Forester,  Durris  Estate,  Aberdeen 
1884     Cruddas,  W.  D.,  Haughton  Castle,  Humshaugh  R.S.O. 

1897  Cummmg,  W.,  Forester,  Parkhurst  Forest,  Newport,  Isle  of 

Wight 
1890     Daglish,  John,  Rothley  Lake,  Morpeth 
1896     Dalgleish,  J.  Edward,  The  Nurseries,  Market  Weighton 
1902     Dalton,  Co!.    H.  Wade,    Hauxwell   Hall  Finghall   R.S.O., 

Yorks. 
1902   tDaubre,  Monsieur,  Conseiller  d'Etat  et  Directeur  des  Eaux 

et  Forets,  78  Rue  de  Varenne,  Paris 

1883  Davidson,    William,    Wordsworth   Villa,    Coldbath  Road, 

Harrogate 
1882     Davidson,  John,  Land  Agent,  Haydon  Bridge-on-Tyne 

1893  Davidson,  Edward,  Estate  Office,  Haydon  Bridge-on-Tyne 

1894  Davidson,  John,  jun.,  The  Vauce,  Langley-on-Tyne 
1901     Davidson,  W.,  Head  Forester,  Margam,  Port  Talbot 
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1 90 1      Davidson,  Thos.  E.,  Architect,  Alderside,  Harton,  South 
Shields 

1899  Deane,   Arthur,  Forester,   92  Hood   Lane,  Sankey  Bridge, 

Warrington 

1895  Dent,  John  W.,    Wm.   Wear  &  Co.,  Timber    Merchants, 

Hexham 

1896  Dickson,  J.  T.,  Nurseryman,  Kingswood,  Chester 

1898  Dickinson,  William,  Forester,  Park  House,  Arundel,  Sussex 

1893  Dixon,  W.,  Falkenberg,  Harrogate 

1901  Dixon,  William,  Engineer,  Harrogate 

1894  Dobson,  Frank,  Builder,  Chichester  Road,  South  Shields 

1891  Dodds,  F.  W.,  The  Limes,  Cressage,  Shrewsbury 

1885     Dodsworth,  F.  and  W.,  Collingwood  Street,  Newcastle-on- 
Tyne 

1894  Doig,  C,  Forester,  Thoresby,  Worksop 

1897  *Dorman,  A.  J.,  Grey  Towers,  Nanthorpe  R.S.O.,  Yorks. 

1902  Dounend,  E.,  Land  Agent,  i  Abbey  Place,  Selby,  Yorks. 

1895  Dowell,   Joseph,   Contractor,  77   Winchester  Street,  South 

Shields 

1900  Drane,  Donald,  Land  Agent,  Raughton,  Norwich 

1902     Drummie,   Alex.   C,   Assistant    Forester,   Alnwick  Castle, 
Alnwick 

1899  Dunn,  G.  E.,  Architect,  23  West  Street,  Gateshead 

1885  -[Durham,   The   Right   Hon.   the  Earl  of,  Lambton  Castle, 
Fence  Houses,  Durham 

1898  East,  William,  Florist,  Fowler  Street,  South  Shields 
1902     Edgar,  J.  Alfred,  Land  Agent,  Farnham,  Surrey 

1892  Elder,  William,  Forester,  Cholmondeley  Park,  near  Malpas, 

Cheshire 

1900  Elliott,    B.    G.,  Timber    Merchant,   124a    Kentish   Town 

Road,  London,  N.W. 
1 89 1     Ellis,  Thomas,  The  Larches,  Hexham 
1902     Ellison,   R.    H.,    Head    Forester,    Bleach    Green,    Witton 

Gilbert,  Durham 
1900     Elwes,  H.  J.,  Colesborne,  Cheltenham 
1902  *Eve,    Harry   'l\,    K.C.,    PuUabrook,   l^ovey   Tracey,  South 

Devon 
1900  *Fairfax-Cholmeley,  Hugh  C,  Brandsby,  Easingwold 
1 89 1     Fawcett,  James  W.,  The  Grange,  Satley,  Darlington 
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1882  Fell,  William,  W.  Fell  8c  Co.,  The  Royal  Nurseries,  Hexham 

1898  Ferguson,  John,  Dene  Croft,  Jesmond  Park  East,  Newcastle 
1897     Ferguson,   R.    B.,  c/o  Western    New    York   Nursery  Co., 

Rochester,  U.S.A. 
1902     Ferguson,  R.  C.  Munro,  M.P.,  Raith,  Kirkcaldy 

1883  tFernow,  B.  E.,  New  York  State  College  of  Forestry,  Cornell 

University,  Ithaca,  NY. 
1902     Fife,  H.  L.,  Land  Agent,  Staindrop  House,  Darlington 
1893     Finn,  S  ,  Marine  Drive,  South  Shields 
1895     Fisher,  Professor,  Royal  Engineering  College,  Coopers  Hill, 

Englefield  Green 
1883     Fleming,  William,  Tudhoe,  Co.  Durham 

1900  tFletcher,  Dr.,  Entomologist  and  Botanist,  Central  Experi- 

mental Farm,  Ottawa 

1899  Fogg,  J.  J.,  Timber    Department,   L.   &  N.   W.   Railway, 

7  Sefton  Road,  Litherland,  Liverpool 

1 901  Follwell,  P.  S.,  The  Gardens,  Alnwick  Castle,  Alnwick 
1883     Forbes,  William,  Swinton,  Masham,  Yorkshire 

1898  Forbes,   A.   C,  Forester,  Longleat  Nurseries,  Warminster, 

Wilts. 

1899  Forbes,  Rev.  E.  E.,  Chollerton 

1902  Forbes,   Robt.   G.,  Assistant   Forester,  Chatsworth   Estate, 

Pilsley,  Bakewell,  Derbys. 
1890     Ford,  John  Walker,  Enfield  Old  Park,  Winchmore  Hill 
1899     Ford,  Ernest,  Head  Gardener,  The  Castle,  Bishop  Auckland 
1902     Forder,  Henry.   Ruttien  Castle,  Ruttien,  Denbighshire,  N. 

Wales 

1898  Forgan,     Wm.,     Assistant      Forester,      Alnwick      Castle, 

Alnwick 
1890     Forrest,  A.  J.,  Bedford  Office,  Thorney,  Peterborough 
1888     Forster,  W.  A.,  Forester,  Belgrave  Lodge,  Pulford,  Wrexham 
1902     Fortune,  Alderman,  Harrogate 

1899  Foster,  Christopher,  Oldfield  Nurseries,  Altrincham 
1902  *Foster,  John,  jun.,  Horton-in-Ribblesdale,  Settle,  Yorks. 
1894     Fox,  Arthur,  Assistant  Forester,  High  Street,  Sedgefield, 

Ferryhill 
1902  *Fox,  Wm.  F.,  Adbury,  Newbury 
1898     Eraser,  John,  Forester,  The  Nurseries,  Chester 
1886     Gallic,  George,  Sled  mere,  York 
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1099     Gallie,  Alex.,  Assistant  Forester,  Old  Road,  Studley,  Calne, 

Wilts. 
1899     Gamble,  J-  S.,  F.R.S.,  Highfield,  E.  Liss,  Hampshire 

1899  Garratt,  William,  Land  Agent,  Melbourne,  near  Derby 
1902     Gibson,  George  R.,  Tyne  Saw  Mills,  Hexham 

I  902  Gifford,  John  C.  (Professor  of  Forestry,  Cornell  University), 
109  Summit  Avenue.  Ithaca,  N.Y.,  U.S.A. 

1895  Gilchrist,  John  Mc. Bride,  Forester,  Kinnel  Park,  Abergele, 
N    Wales 

1902  *Gilchrist,  Professor,  Durham  College  of  Science,  Newcastle- 
on-Tyne 

1897     Giles,  C.  P.,  M.P.,  Copse  Hill  House,  Wimbledon,   Surrey 

1886     Gillanders,  A.  T,  Forester,  Park  Cottage,  Alnwick 

1901     Gillies,  Alexander,  J. P.,  Gateshead 

1892  Glen,  D.  A.,  Forester,  Bedgebury  Park,  Goudhurst,  Kent 

1893  Glover,  Joseph,  Timber  Merchant,  Lathom,  near  Ormskirk 
19C0     Godman,     Col.,     l"he     East      House,     Great     Smeaton, 

Northallerton 
1 90 1      Gott,  Frank,  F  S  I.,  Land  Agent,  3  East  Parade,  Leeds 

1893  *Gough,  W.,  Wykeham,  York 

1897     Gough,  Reginald,  Forester,  Wykeham,  Vork 

1888  *Graham,  John,  Findon  Cottage,  Sacriston,  Durham 

1890     Graham,  Joseph,  65  Woodburn  Street,  South  Shields 

1894  Graham,  David,  Assistant  Forester,  East  Coomb,  Wood- 

stock, Oxon. 

1900  Graham,  W.,  40  Crown  Street,  Newcastle-on-Tyne 

1 90 1  Graham,  W.,  Timber  Merchant,  Alnwick 

1895  (kant,  James  N. 

1896  Grant,    William,    Wood    Uailiff,   .Aspinall's   Farm,    Almond 

Brook,  Wigan 

1893  Gray,  Joseph  S.,  Mill  \iew,  Holgate,  York. 

1901  Grey,  Robert,  Land  Agent,  Sherborne  Park,  North  Leach, 

Gloucestershire 

1902  Gray,    Chas.    A.,    Assistant    Forester   (Chatsworth   Estate), 

c/o  Mrs.  Windle,  Haslow  S.O.,  Derbys. 

1894  Greene,  T.,  21  l^^elgrave  Terrace,  Newcastle-on-Tyne 
1899     Greenwell,   His    Honour  Judge    Francis  John,   Greenwell 

I'ord,  Lanchester 
1894     Greenwood,  Charles  H.,  I'clworlh  Park,  Sussex 
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1882  Grey,  C   G.,  Land  Agent,  Ballycourcy,   Enniscorthy,  Co. 

Wexford,  Ireland 

1898  Groves,  John,  Gardener 

1902     Guisdale,    R.    D.,    C.E.,   Waterworks    Engineer's     Ofifice, 
Halifax 

1 90 1  Gull,  Sir   Cameron,    Bart.,   Trilsham    House,  Yattendon, 

Berks. 

1896  Gullachsen,  L.  H.,  10  Pilgrim  Street,  Newcastle 

1902  Gullachsen,  L    W.,  10  Pilgrim  Street,  Newcastle 

1897  Guthrie,  Captain,  Linden   Gardens,  Harton,  South  Shields 

1900  Hadfield,  T.  W.,  Estate  Office,  Mere,  Knutsford,  Cheshire 

1894  Hall,  William,  134  Brighton  Grove,  Newcastle-on-Tyne 

1895  Hall,  W.  T.,  High  Clere,  Newbury 

1902     Hall,  F.  W.,  Land  Agent,  Bailiffgate,  Alnwick 

1896  Hamilton,  D.,  Knowsley,  Prescot 

1893      Hankins,  Charles,  Forester,  Wordwell,  Culford,    Bury  St 
Edmunds 

1897  t Hansen,   Professor,     Broholm,    Mynstersver,   Copenhagen, 

Denmark 
1888     Hanson,  A.,  Bailiff,  Brandsby  Estate,  Easingwold 

1901  Harris,  Frank,  Head  Gardener,  The  Parks,  Stockport 

1900  Haswell,  B.,  Eslington  Villas,  Low  Fell,  Gateshead 

1 90 1  Hatcher,    Bertram    H.,    Forester,    Poplars    Green    Lodge, 

Panshanger,  Hertford 
1893     Havelock,  Henry,  Forfster,  Raby  Castle,  Darlington 

1883  Havelock,  W.  H.,  The  Nurseries,  Brocklesby,  Lincolnshire 

1900  Have  lock,  Henry,  Auctioneer,  &c.,  Hexham 

1902  Hawkshaw,  J.  C.,  Hollycombe,  Liphook,  Hants. 

1899  Ha  worth,   Alfred,    Timber    News,    19    South    John  Street, 

Liverpool,  and  84  Leadenhall  Street,  London 

1895  *Headlam,  Capt.  R.  A.,  Gilmonby  Hall,  Bowes,  Darlington 

1896  Headley,  T.  A.,  Steward,  The  Hermitage,  Barrasford 

1893  Henderson,   David,    P'orester,  Bath   House,  High  Melton, 

Doncaster 

1894  Henderson,  James,  Anick,  Hexham 

1893  Herd,  W.  A.,  Nurseryman,  Penrith 

1894  Herd,  Isaac,  Nurseryman,  Penrith 

1 90 1  tHtrd,  Mrs.  W,  A.,  24  Wordsworth  Street,  Penrith 
1885      Heskett,  W.  J..  Land  Agent,  Penrith 
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1899     Hey  worth,    Col     L.,    Palstre   Court,  Wittersham,   Ashford, 

Kent 
1899     Heyworth,   H.   P.   L.,  Palstre  Court,  Wittersham,  Ashford, 

Kent 
1896     Hill,  Claud,  Nurseryman,  Stone 

1898  Hill,  James  Robert 

1899  Hill,  Principal  J.  Smith,  B.A.,  Agricultural  College,  Aspatria 
1885     Hills,  \V.  H.,  The  Knoll,  Ambleside 

1895  Hilson,  John,  Forester,  Pusey,  Faringdon,  iJerks. 

1900  Hilson,  M.,  Canford  Magna,  Wimborne,  Dorset 
1902   *Hinckes,  Ralph  T.,  Foxley,  Hereford 

1896  Holmes,  W. 

1902   *Hooker,  Reginald  H.,  3  Gray's  Inn  Place,  London,  W.C. 

1898  Horsley,  M.    H,   George   Horsley  &  Co.,    Timber    Mer- 

chants, West  Hartlepool 

1894  Hotson,  Hugh,  Forester 

1899  Houblon,    Colonel    Archer,   Hallingbury    Place,    Bishops 

Hatford,  Essex 

1 90 1  Howard,   E.   Stafford,  C.B.,  Thornbury  Castle,  Thornbury 

R.S  O.,  Gloucestershire 
1885      Hudson,  James,  Land  Agent,  Penrith 
1893      Hudspith,  William,  Greencroft  Park,  Haltwhistle (since  dead) 

1895  *Huggon,  Thos.,  Estate  Bailiff,  Callally,  Whittingham  R.S.O. 
1889     Hull,  Frank,  Forester,  Lillieshall,  Newport 

1 90 1  Hyslop,    James    S.,    Land  Agent,    Middleton-in-Teesdale, 

Co.  Durham 

1902  Imeson,  John,  Assistant  Forester,  Swinton,  Masham 

1897  Ingleby,  Robert,  The  Mount,  Pateley  Bridge 

1897  Irving,  G.,  Estate  Agent,  West  Fell,  Corbridge 

1900  Iveson,  William,  Auctioneer,  Hexham 

1893  James,  C.  H.,  Rudchester,  Wylam 

1898  James,  William,  Naworth  Estate  Office,  Brampton,  Carlisle 

1894  Jamieson,  D.,  Barroole  Cottage,  Foxdale,  Isle  of  Man 
1893     Jewitt,   Matthew,  Forestrr,  Forest   Mount,  Healey,  Riding 

Mill 

1899  Johnson,  George,  Assistant  Forester,  Swinton,  Masham 
1902     Johnson,  W'm.,  Land  Agent,  Trench  Hall,  Gateshead 
1898     Johnston,   Robert,    P\)rester,   Blackhouse,   Reston    R.S.O., 

Berwickshire 
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1898     Johnston,  Andrew,  Assistant  Forester 
1887  *Joicey,  Edward,  Blenkinsopp  Hall,  Haltwhistle 
1887   *Jonas,  Henry,  Surveyor,  23  Pall  Mall,  London,  S.W. 
1893     Kelly,  J.  G.,  West  View,  Pontefract 

1896  Kennedy,  John,  Estates  Office,  Clova,  Lumsden 
1895     Kidd,  William,  Forester,  Harewood,  Leeds 

1902  fLafosse,  Monsieur,  Inspecteur  des  Eaux  et  Forets,  Dep.  de 
r Agriculture,  78  Rue  de  Varenne,  Paris 

1897  Laidlaw,  P.  O.,  Stone  Croft,  Fourstones 

1902      Laidlaw,    John,     Foreman     Forester,    Chatsworth     Estate, 

Pilsley,  Bakewell,  Derbys. 
1902     Laidler,   G.   G.,  40  Northumberland  Street,  Newcastle-on- 

Tyne 
1897      Laine,    James,   Estate    Steward,   Shorewell,    via    Newport, 

Isle  of  Wight 

1897  Laine,  F.  J.,  Assistant  Forester,  Bilton  House,  Carisbrooke, 

Isle  of  Wight 

1898  Laing,  James    Henry,  John    Laing  &  Sons,   Nurserymen, 

Forest  Hill,  London,  S.E. 

1899  *Laird,  D.  P.,  Pinkhill,  Murrayfield,  Edinburgh 

1902     Laird,  John,   Forester,   Buckland,   Bwlch    R.S.O.,    Brecon- 
shire,  Wales 
1897  *Lamb,  Major  S.  E. 

1897  *Lamb,  R.  O.,  West  Denton,  Scotswood  R.S.O. 

1 90 1  Lascelles,  Hon.  Gerald,  The  King's  House,  Lyndhurst 

1899  Laws,  Councillor,  Gateshead 

1898  Lawson,  Joseph,  Selwood  House,  Haydon   Bridge-on-Tyne 
1 90 1  Lee,     Henry,     Assistant     Forester,     Cholmondeley     Park, 

Malpas,  Cheshire 

1 90 1  Lee,  Edward  S.,  Woodlands,  Hexham 

1900  *Leeds,  Duke  of,  Hornby  Castle,  Bedale 

1902  Lees,  Wm.,  Foreman  Forester,  Chatsworth  Estate,  Beeley, 

Rowsley,  Derbys. 
1896     Legard,  D.  C,  Heighington,  Lincoln 
1892     Leighton,  Sir  Baldwyn,  Lorton  Park,  Shrewsbury 
1900     Lewis,  Thomas,  Fair  Oak  House,  Roath  Park,  Cardiff 
1902     Lewis,  J.  H.,  M.P.,  N.  Side  Clapham  Common,  S.W. 
1890  *Leyland,  C.  J.,  Haggerston  Castle,  Beal,  Northumberland 
1894     Liddell,  Matthew,  Cheesburn  Grange,  Newcastle 

11 
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1890  Lincoln,  Edward  H,  3  Market  Place,  South  Shields 

1902     Linskill,    Thomas,    Mowbray    House,    113    East    Parade, 

Harrogate 
1900     Little,  Adam,  Mousen  Hall,  Belford 
1900     Lloyd,  G.  W.,  Grove  House,  West  Derby,  Liverpool 
1899     Lock,  Hampton  C,  Assistant  Forester,  Chesterfield  Lodge, 

Greenwick  Park,  London,  S.E. 

1897  *Lockey,  W.,  Tragan  Avenue,  South  Shields 
1883     Lockhart,  L.  C.,  Solicitor,  Hexham 

1883  Lockhart,  H.  R,  Solicitor,  Hexham 

1899  Lockhart,  Peter,  Land  Agent,  Edenhall,  Langvvathby  R.S.O. 

Cumberland 

1894  Lowes,  John  B.,  Allans  Green,  Pardon  Mill 

1883  Luke,  John,  Forester,  Greenshaw,  Hexliam 

1894  Luke,  Thomas  U'.,  Forester,  Bridge  End,  Warden,  Hexham 
1896  Mabane,  J.  R.,  Balfe  House,  Park  Terrace,  South  Shields 
1902  MacDonald,  George  N.,  Forester,  Raith,  Kirkcaldy 

1902     Macdonald,   John,  Assistant   Forester,  Chatsworth   Estate, 
Pilsley,  Bakewell,  Derbys. 

1898  Mack,  Robert,  Nurseryman,  Catterick,  Richmond,  Yorks. 

1895  Mackenzie,   U.   F.,   Land  Agent,   Morton    Hall,   Liberton, 

Midlothian 

1891  Maister,  C.  L.  N.,  Swinton  Estate  Office,  Masham 

1902      Mansfield,  John    Henry,  Assistant   Estate   Agent,  Howick, 
Lesbury,  Northumberland 

1896  *Marchant,  R.    C,  M.R.A.C,   F.C.S.,    P.A.S  L,   Downing, 

Holywell,  North  Wales 
1895  *Margerison,  Samuel,  Calverley,  Leeds 

1892  Marsden,  James,  Assistant  Forester,  Clifton  Castle,  Bedale 
1890  Marsh,  W.  D.,  Land  Agent,  Broughton,  Skipton-in  Craven 
1892      Marsh,  C.  H. 

1889  *Marshall,  S.  A,  Skelwith  Fold,  Ambleside 

1883  *Marshall,  R.  D.,  Castle  Rigg  Manor,  Keswick 

1895      Marshall.     George,     Land    Agent,     Frimstone,     Li])hook, 

Hants. 
1892      Marshall,  'J\  I).,  Solicitor,  King  Street,  South  Shields 

1898  Marshall,  W.  H.,  Place  Fell  House,  Patterdale,  Penrith 

1899  Marshal],  Peter,  Forester,  Euston,  Thetford,  Suffolk 
1899     Martin,  'I'homas,  Hampden  House  Club,  London,  N.W. 
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1 901  *Martin,  James,  Wood  Manager,  Knipton,  Grantham 
1895  *Masham,  The  Right  Hon.  Lord,  Swinion,  Masham 
1 89 1      Mason,  John,  Estate  Office,  Grantley,  Ripon 

1883     Matheson,  Thomas,  Nurseryman,  Morpeth 

1899  Maudlen,  J.  C.,  43  Osborne  Road,  Newcastle-on-Tyne 
1891  *Maughan,  John,  P.A.S.I.,  Land  Agent,  Jervaulx,  Middlehani 

1902  May,  George,  Simonside  Hall,  South  Shields 

1891  Mc.Andrew,  P.,  Forester,  Prudhoe  Hall,  Prudhoe 

1900  Mc. Bride,  D.,  Gardener,  High  Legh,  Knutsford;  Cheshire 
1895     Mc.Cracken,  William,  Land  Agent,  Englesea  House.  Crewe 

1899  Mc.Dougall,    Alexander,   Forester,  Buncombe  Park,  Hem- 

sley  R.S.O.,  Yorks. 
1902     Mc.Kechnie,    Angus,   Assistant   Forester,  Alnwick   Castle, 
Alnwick 

1900  McLean,    Duncan,   Forester,   Willingham    House,   Market 

Rasen,  Lines. 

1892  Mc.Que,  Alexander,  Assistant  Forester,  Pulford,  Wrexham 

1893  Mc.Rae,  A. 

1902    "Menzies,  James,   Forester,  Pitney,  Langport,  Somersetshire 
1902      Methven,    John,  Thomas   Methven   &  Sons,  Nurserymen, 

Edinburgh 
1899     Michie,  James,  Forester,  The  Nurseries,  Orwell  Park,  near 

Ipswich 

1899  *Middleton,  Sir   Arthur  E.,  Bart.,  Belsay  Castle,  Newcastle- 

on-Tyne 

1900  Middleton,  S.,  173  Portland  Street,  Newcastle-on-Tyne 
1902  *Middleton,  Professor,  Agricultural  Department,  Cambridge 

University 
1899     Miles,  Charles,  Timber  Merchant,  Stamford,  Lincolnshire 
1902     Miller,    J.     W.,    F.S  S.,    Union    Club,     Trafalgar    Square, 

London,  S.W. 

1 901  Miln,  T.  E.,  Nurseryman,  Darlington 

1894  Milne,    William,   W.    Fell   &   Co.,    The   Royal    Nurseries, 

Hexham 

1902  Milne,  A.,  Nurseryman,  32  Hanover  Street,  Edinburgh 
1896     Milthorpe,  John,   Nurseryman,  Gowlands,  A\'e.stgate  Road, 

Newcastle-on-Tyne 
1884     Mitchell,    John,   P'orester,    Strid    Cottage,   Bolton    Abbey, 
Skipton 
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1890  tMitchell,  Mrs.,  Strid  Cottage,  Bolton  Abbey,  Skipton 
1884     Mitchell,  Francis,  Park  Farm  Office,  Woburn,  Bedfordshire 
1902     Mitchell,  F.  W.,  Woburn,  Bedfordshire 
1899     Moffat,    R.,   Head  Gardener,   Leazes  Park,  Newcastle-on- 
Tyne 

1899  Moir,  E.  Mc.Arthur,  Castlethorp,  Brigg,  Lincolnshire 
1902  f  MoUeveaux,    Monsieur,  Conservateur  des   Eaux  et   Forets, 

Amiens,  France 

1894  Molyneux,  Job,  Curraghmore,  Portlaw.  Ireland 

1902     Moore,    Charles,     Assistant     Forester,     Bedgebury    Park, 
Cioudhurst,  Kent 

1896  Moran,  J.  A.,  Editor  Land  A,i(ents'  Record,  149  Strand,  W.C. 

1900  Moore,    W.   H ,  Crown   Receiver  for   Wales  and  County 

Monmouth,  Noddfa,  Harlech 

1901  Mortimer,  M.  W.,  Land  Agent,  Culford,  BuryvSt.  Edmunds 
T902     Moses,  Geo.  H.,  Coniscliffe  Road,  Darlington 

1893     Motley,  Lewis,    Motley    &    Green,    St.    George's    Works, 
St.  George  Street,  Leeds 

1897  Moult,  John,  Underbill,  Low  Fell,  Gateshead 

1902  Mowat.     George,      Assistant     Forester,     Alnwick    Castle, 

Alnwick 
1902     Muir,     J>)hn,    Assistant    Forester,     Park     Hill,     Ampthill, 
Bedfordshire 

1895  Mulford,    Fred,    Timber  Merchant,    1    Elm  Grove  Road, 

St.  David's,  Exeter 

1 90 1  Muiiford,  James,  143  and  145  Queen's  Road,  Westbourne 

Grove,  Bayswater,  London,  W. 

1902  Munro,    Hugh,    Forester,  &c..  Garden  Cottage,  Holkham, 

Norfolk 

1898  Murray,  Matthew,  West  Villa,  The  Green,  Wallsend 

1898  Muse,  T.  J.,  C.C,  Castleside  House,  Consett  R.S.O. 

1899  Naylor,  R.  A.,  Cuerden  Hall,  Thelwell,  Cheshire 

1 90 1  Nelthorpe,  R.  N.  S,  Scawby  Hall,  Lincolnshire 

1886  *Newbiggen,    John    T..     Kennedy    &    Co.,    Nurserymen, 

Dumfries 
1894     Nicholson,  W.  D.,  Blaydon-on-Tyne 
1894  tNicholson,  George,  Royal  Gardens,  Kew 

1902  Nicol,  James,  Forester,  Croxteth,  Liverpool 
1899     Nixon,  J.  J.,  Cambo  R.S.O.,  Northumberlandj 
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1902  *Northumberland,  His  Grace  the  Duke  of,  K.G.,  Alnwick 
Castle,  Alnwick 

1899  Oakley,  John  H.,  10   Waterloo  Place,   Pall  Mall,  London, 

S.W. 

1902     Oddie,  S.  Ingleby,  Chess  Side,  Croxley  Green,  Herts. 

1895     Orkney,  W.  C.,  Surveyor's  Office,  Montrose  Royal  Asylum 

1893  Orniiston,  James,  Timber  Merchant,  Mickley  Bank,  Stocks- 
field 

1898  Ormiston,  Walter,  Lee,  Walton  &  Co.,  Timber  Merchants, 
Langley-on-Tyne 

1900  Pain,  W.  H.,  F.S.L,  Land  Agent,  Carnarvon  Estate  Office, 

Bingham,  Notts. 

1895  Palliser,  James,  Park  Road,  Blackhill,  Co.  Durham 

1896  Palliser,  William,  Blackhill,  Co.  Durham 

1900     Palliser,  R.  S.,  Royd  Mount,  Grove  Road,  Harrogate 
1900     Pearson,  G.,  The  Glen,  Lancaster  Road,  Harrogate 
1893  *Peel,  Edward  L.,  9  Whitehall  Place,  London,  S.W. 
1902  tPeiffer,    Monsieur,    Inspecteur  des   Eaux   et  Eorets,  Com- 

piegne,  F'rance 
1902     Perkins,     Henry,     c/o     Messrs.     Wood    &    Ingram,     The 

Nurseries,  Huntingdon 
1902     Perkins,  John  Edward,  Nurseryman,  Billing  Road  Nurseries, 

Northampton 
1902     Perkins,   John   Edward,    jun.,   Nurseryman,    liilling    Road 

Nurseries,  Northampton 

1898  Perry,   James,  Assistant  Forester,   Parkhurst  Forest,  New- 

port, Isle  of  Wight 
1896     Petrie,  David,  Westoe  Hotel,  South  Shields 
1900     Pewson,  Leonard,  80  Cheapside,  London,  E.C. 

1899  Philip,  William  W.,  Factor,  Gigha,  Argyleshire,  N.B. 

1902     Pike,  Thomas,  Saltwell    Hall,  Saltwell  Lane,  Gateshead-on- 

Tyne 
1899     Pitcaithley,    Alex.,    Forester,    Jeannie    Bank,    Old   Scone, 

Perth 
1883  *Plummer,  Arthur  B.,  Architect,  Prior's  Terrace,  Tynemouth 
1894     Pollard,    J.  C,  Glass    Merchant,    Mowbray    Road,  South 

Shields 

1894  Pollard,  Henry,  72  and  74  Fowler  Street,  South  Shields 

1895  £  Pope,  William,  Gardener,  Highclere,  Newbury 
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1896     Pope,  Alfred,  Assistant  Forester,  Beeley,  Rowsley,  Derbys. 
1902     Portal,    Maurice,    Land     Agent,   Estate  Office,    Beaufront 

Castle,  Hexham 
1895   ■•'Portland,  His  Grace  the  Duke  of,  Welbeck,  Worksop 
1895     Potter,  Professor,  Durham  College  of  Science,  Newcastle- 

on-Tyne 

1900  Price,  Jos.,  Estate  Office,  High  Legh,  Knutsford,  Cheshire 
1899      Pride,    Lieut. -Col.    VV.    H.,    5    Lancaster    Avenue,  Sefton 

Park,  Liverpool 

1 90 1  Purvis,  Robert,  Broughton  Road,  South  Shields 

1 901)     Rain,    Johannes,  Tree    Seed    Merchant,    Skovfrokontoret, 

Copenhagen —  F. 
1895     Ralston,  W.  H.,  Land  Agent,  Streatlam  Castle,  Darlington 

1902  tRecope,   Monsieur,  Administrateur  des  Eaux  et  Forets,  78 

Rue  de  Varenne,  Paris 
1893     Reed,  J.  T.,  Caldwele  Villa,  South  Shields 
1902     Reed,  C  A,  P.,  Aydon,  Corbridge-on-Tyne 
1902     Reid,    Hugh,   Forester,  Ashton  Court,  Long   Ashton,  near 

Bristol 
1902     Renton,    George,     Estate    Agent,    Grove    Villas,    Queen 

Parade,  Harrogate 
1901      Richardson,  C,  Land  Agent,   13  Barn  Hill,  Stamford 
1901     Richardson,  E.  C,  Land  Agent,  13  Barn   Hill,  Stamford 
1901     Richardson,  C.  E,  Forester,  Easton  Hall,  Grantham 
1898     Riddle,  William  R.,  Chemist,  Burncroft,  Hexham 
1895  *Ridley,   The   Right   Hon.    Lord  Viscount,  Blagdon,  Cram- 

lington 
1892      Ritson,  Morley,   Timber  Merchant,  Hexham 
1890     Roberts,    Thomas,   Forester,    Park   Gate,    Easeborne,  Mid- 
hurst,  Surrey 
1898     Roberts,  John,  Forester,  The  Livox,  St.  Arvans,  Chepstow 
1895      Robertson,  Thomas,  Woodlawn,  Co.  Galway,  Ireland 

1900  Robertson,  Watson  .Askew,  J. P.,  Ladykirk,  Norham 

190 1  Robertson,  J.     P.,    Forester,   Chatsworth   Estate,   Edensor, 

liakewell,  Derbys. 
1888     Robinson,  J.  F.,  Timber  Merchant 

1895     Robinson,  John  W.,  Land  Agent,  Keswick  (since  resigned) 
1898     Robinson,  John,  VVestwood  Hall,  Leek,  Stafford 
1900     Robinson,  Robert,  Head  Forester,  Angerton,  Morpeth 
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1900  Robinson,    Robert,    Forester,    10    Summer     Hill,    Shotley 

Bridge 

1882  Robson,   J.    ^V.,  Joseph   Robson  &  Son,    The    Nurseries, 

Hexham 
1902      Robson,    Robert,   42    Northumberland    Street,    Newcastle- 
on-Tyne 

1 90 1  Rodom,    E.    S.,    13    Beamsley    Terrace,    Cardigan    Road, 

Leeds 

1892  *RolIe,  The  Hon.  Mark,  Stevenstone,  Torrington 

1 89 1     Ross,    George,    Joseph    Robson   &    Son,    The    Nurseries, 

Hexham 
1896     Ross,   A.  J.,   Assistant    Forester,  Skipton  Castle,  Skipton, 

Yorks 

1902  Rowland,     Bros.,     Timber    Merchants,     Fenny    Stratford, 

Bletchley 

1900  Rowlands,  B.,  Assistant  Forester,  Swinton,  Masham,  York- 

shire 

1893  Rowlandson,  C.,  The  College,  Durham 

1901  Royce,  D.  N.,  Auctioneer,  &c.,  Oakham 

1899     Rudd,    John,    Auctioneer   and    Land    Agent,    Winchester 
Street,  South  Shields 

1 90 1  Rundle,  Edward  C,  Bedford  Office,  Tavistock 
1895      Rutherford,  J.  A.,  Land  Argent,  Highclere,  Newbury 

1883  Sample,  Thomas,  Land  Agent,  Bothal  Castle,  Morpeth 
1883  "^'Samjile,  C.  H.,  Land  Agent,  Matfen,  Corbridge 

1902  Santer,  Wm.,  Timber  Merchant,  Hawkhurst,  Kent 

1901  Schlich,    Dr.,    Royal    Engineering   College,    Coopers   Hill, 

Englefield  Green 
1883     Scott,  John,  Land  Agent,  Newton,  Stocksfield 

1895  Scott,  John  D.,  Estate  Office,  Brushford,  Dulverton 

1893  Scott,  James,  Timber  Merchant,  Hill  Crest,  Ryton 

1898  Scott,  A.,  Forester,  Southwick,  Fareham,  Hants 

1902  Scott,  John  S.,   VVythenshawe  Estate  Office,  Northenden, 

Cheshire 

1896  Seaton,  A.,  Forester,  Hawarden,  Chester 

1894  Shand,  William,  Nurseryman,  Lancaster 

1897  Shearburn,  H.,  Munstead,  Godalming,  Surrey 

1901     Shearburn,  R.  B  ,  The  Hall,  Snaith  R.S.O.,  Yorkshire 

1899  Sheriff,  Stephen,  The  Bungalow,  Westoe,  South  Shields 
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1883  Shipley,  Ralph,  U'oodman,  Plunderheath,  Haydon  Bridge- 
on -Tyne 

1883  Shipley,  Edward,  20  North  Road,  Darlington 

1898     Short,  John,  Forester,   Blagdon,  Cramlington,  Northumb. 

1 90 1  Short,  George,  Assistant  Forester,  Rose  Cottage,  Ravens- 
worth,  Gateshead 

1898     Simpson,  W.  A.,  Skipton  Castle,  Skipton,  Yorks. 

1885  Slater,  Herbert,  Assistant  Forester,  Belvoir  Castle  Estate, 
Knipton,  Grantham 

1 90 1      Slater,  Ed.,  Supt.  Elswick  Cemetery,  Newcastle-on-Tyne 

1884  Smith,     David,     \Voodman,     Scremerston,     Berwick-upon- 

IVeed 

1887  Smith,  Stephen,  Bailiff,  Blenkinsopp,  Haltwhistle 

1888  Smith,  \\  illiam.  Timber  Merchant,  Gunnerton,  Barrasford 
1892     Smith,    Councillor   W.    R.,    27     Meldon    Terrace,    South 

Shields 
1892     Smith,  J.  M.,  Kensington  Terrace,  South  Shields 

1895  Smith,  John,    Timber  Merchant,  Gunnerton,  Barrasford 

1896  Smith,  J.  O.,  Derwentside  Terrace,  South  Shields 

1 90 1     Smith,  James,  Estate  Bailiff,  Matfen,  Corbridge-on-Tyne 
1901   *Smyth,  Hugh  Lyle,  J. P.,  D. L.,  Barrowmore,  Chester 

1892  tSonierville,   Professor,   The   Board  of  Agriculture,  White- 

hall, S.W. 
1891      Spence,  John,  Timber  Merchant,  Ripon 
1900     Spencer,  Thomas,  Head  Gardener,  Goodrich  Court,  Ross, 

Herefordshire 
1 89 1      Stewart,  Dr.,  Hexham 

1900  Stewart,  Alexander,  Forester,  Shadwell  Court,  Thetford 

1 90 1  *Stirling,  C,  Gargunnock,  Stirlingshire 

1 90 1  Stocks,  Ben,  Architect,  St.  Peter's  Street,  Huddersfield 
1894  Stokes,  Councillor  Henry,  4  Logan  Terrace,  South  Shields 

1893  Storie,  W.,  Forester,  Whitway  House,  Newbury,  Berks. 
1898  Storie,  VVm.,  Head  Forester,  Gulworthy,  Tavistock,  Devon 

1902  Storie,    A.    11,    Forester,    Thorp    Perrow,    Snape,   Bedale, 

Yorks. 

1885  *Straker,  J.  H.,  Howden  Dene,  Corbridge 
1890  *Straker,  J.  C,   The  Leazes,  Hexham 
1900     Straker,  F.,  Angerton,  Morpeth 

1894  Surtees,  R.  G.,  Contractor,  Colwcll,  Barrasford 
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1894     Swales,  John,  Fowler  Street,  South  Shields 

1 90 1  Swallow,    Edward,     Estate    Agent,    Or'ton    Estate    Office 

Peterborough 

1900  Swinburne,  Sir  John,  Capheaton  Hall,  Newcastle-on-Tyne 
1898     Swinney,  William,  10  Wentworth  Terrace,  South  Shields 
1893     Symm,  John,  Engineer,  Newton,  Stocksfield 

1902  Tate,  George,  Forester,  Grinkle  Park,  Lofters,  Yorks. 
1887     Taylor,  Thomas,  Chipchase  Castle,  Wark-on-Tyne 

1896  Taylor,  J.  Head  Forester,  Rainford  Hall,  St.  Helens,  Lanes. 

1898  Taylor,  John,  Westoe,  South  Shields 

1898  Taylor,  John,  Lansdowne  House,  South  Shields 

1 901  Taylor,  John,  Supt.  St.  Andrew's  Cemetery,  Newcastle-on- 

Tyne 

1902  Temperley,  Nicholas,   J. P.,  4   Carlton   Terrace,  Low  Fell, 

Gateshead 

1898  Theakston,  Thos.,  J.P  ,  Billfield,  Masham,  Yorks. 

1896     Thelwell,  Thomas,  Assistant  Forester,  Cholmondeley  Park, 
near  Malpas,  Cheshire 

1899  Thomas,  T,  West  Royd,  Formby-on-Sea,  near  Liverpool 
1902     Thomas,  J.    H.,  North  Lodge,  Wimpole  Estate,  near  Roy- 

ston,  Cambs. 
1902     Thomson,  John,  West  End  Park,  South  Shields 

1901  Thomson,  Robert,  Assistant   Forester,  Ampton  Park,  Bury 

St.  Edmunds 

1902  Thomson,    F.    J.,  Land   Agent,  Baggrow    House,   Brayton, 

Carlisle 
1902     Thomson,  Walter,  Castle  Gardens,  Alnwick 

1892  Thornton,  Councillor,  Thorney  Terrace,  South  Shields 

1900  Thornton,  George,  Gardener,  Ingleton,  Darlington 
1902     Tindle,  John,  Solicitor,  Westoe,  South  Shields 

1893  Tomlinson,  Wilson,  Forester,  Clumber,  Worksop,  Notts 
1902     Thomlinson,  Chas.,  Land  Agent,  Bellingham 

1901  Tomkinson,   James,  ^LP  ,   J. P.,  Willington   Hall,  Tarfully, 

Cheshire 
1899     Totty,  Harry,  Forester,  Chase  House,  Tidenham,  Chepstow 

1902  Towner,   John,  Assistant   Forester,    Maypole   Lane,  Goud- 

hurst,  Kent. 
1902     Tremlett,  Walter  W  ,  Land  Agent,  Uffington,  Stamford 
1893     Tristram,  Rev.  Canon,  D.D.,  F.R  S  ,  The  College,  Durham 

Ha 
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1902     TuPy,  Ji^-  B.,  A«;sistant  Forester,  Swinton,  Masham,  Yorks. 
1 9c I     Tuppenny,    \\'illiam,     Assistant     Forester,    Seacox     Heath 
Lodge,  Hawkhurst,  Kent 

1900  Turnbull,     Andrew,     Assistant     Forester,     Broome     Park, 

Alnwick 
1895     Turner,  Warner,  Land  Agent,  Welbeck 
1902     Twelves,     Wm  ,     Foreman    Forester,    Chatsworth     Estate, 

Ashford,  Bakewell 

1 90 1  Vayro,   John,  Assistant    Forester,    Healcy,    Masham,  York- 

shire 

1893  *Veitch,  Harry  James,  Nurseryman,  Chelsea,  London 

1902  Wade,  Alderman,  North  Park,  Hahfax 

1 90 1  Wainwright,  Ormond  F,  Forester,  Helton,  Grantham 

1892  Wakenshaw,   J.    W.,    Runneymede,  Kenton,  Newcastle-on- 
Tyne 

1890  Walker,  J.  J.,  Timber  Merchant,  Orchard  House,  Hexham 
1897  Walker,  J.  D.,  Solicitor,  21  Pilgrim  Street,  Newcastle 
1892  Walton.  C.  E.,  Accountant,  King  Street,  South  Shields 

1891  Ward,  1).  M. 

1901      Ward,  R.  R.,  Morewell  Farm,  Tavistock 

1892  \\  ardle,  J.  P.,  Timber  Merchant,  South  Shields 

1 90 1  Waring,  William  A.,  Farmingham  Hill,  Dartford,  Kent 

I  coo     Watson,  Claude  H.,  Sunnyside,  Wolsington,  Newcastle-on- 
Tyne  (since  resigned) 

1900  Watson,  John  Graves,  11   Chester  Crescent,  Newcastle-on- 

Tyne 

1902  Watson,    Thos.,     Steward,    Model     Farm,     Porter's    Park, 

Shenley,  Herts. 

1895  *Watson-Armstrong,  W.  A.,  Cragside,  Rothbury 

1896  *Watney,  Daniel,  33  Poultry,  London 

1 90 1  Watney,  Herbert,  M.D.,  Buckhold,  Pangbourne,  I5erks. 
1883  *Watt.  James,  Little  &  Ballantyne,  Carlisle 

1895  Watt,  J.  W.,  Little  &  Ballantyne,  Carlisle 

1896  Watt,    Alex  ,  Land    Agent,   The   Grove,   Ravenglass,  Carn- 

forth 
1899     Watt,  (ieorge    Frederick,  6    Knockhall   Grove,  Greenhithe, 

Kent 
1899     Walt,  Mrs.  Leah  C  ,  6  Knockhall  Grove,  (Jrefnliithe,  Kent 

1894  Walters,  John,  Forester,  Ridley  Hall,  Bardon  Mill,  Carlisle 
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1902     Weigall,  A.  G.,  Land  Agent,  Hardingstone,  Northampton 
1 90 1     Wells,   Ed.    S..    Assistant   Forester,   Flimwell,  near   Hawk- 
hurst,  Kent 

1901  Wells,  Hugh,  Assistant  Forester,  Flimwell,  near  Hawkhurst, 

Kent 
1890     Welton,  William,  Land  Agent 

1902  Went,   Robert   T.,  Forester,    Bute   Workshops,    Blackmeir, 

Cardiff 

1898  Wheler,  E.  G.,  Swansfield  House,  Alnwick 

1902  Whinford,  J.,  295  Ladbrooke  Grove,  London,  W. 

1893  Whitaker,  John,  Forester,  Abbeystead,  Lancaster 
1902  Whitcombe,  George  E  ,  Park  Farm,  Woburn,  Beds. 
1890  White,  William,  Forester,  Clapham,  Alplington,  Exeter 

1899  White,   Joseph,    House  and  Land  Agent,  58   King  Street, 

South  Shields 
1 90 1      White,  John,  Forester  and  Bayliff,  Appleby  Hall,  Doncaster 
1901      U  hite,  Lieut-Colonel  F.  A.,  Land  Agent,  Burghley  Estate 

Ofifice,  Stamford 

1 90 1  Whitmore,  T.  G.,  Timber  Merchant,  Bury  St.  Edmunds 
1895     Whittingham,  W.,  Estate  Office,  Sledmere,  York 

1894  Wilcox,  Albert,  Forester,  Linley,  Brosley,  Salop 
1892     Wilkinson,  W.,  Assistant  Forester 

1902  Wilkinson,  Fred,  Dacre  Banks,  via  Leeds 

1901  Willians,  James  H.,  Assistant  Forester,  Staindrop,  Darlington 

1901  Willcox,  J.  H.,  Haydon  Bridge,  Carlisle 

1886  f  Wilson,  Sir  Jacob,  Chillingham  Barns,  Belford 

1886  Wilson,  John,  The  Leazes  Park,  Newcastle-on-Tyne 

1894  Wilson,  Henry,  Architect,  Hexham 

1901  Wilson,  John,  Harton,  South  Shields 

1902  Wilson,    Joseph,    Timber    Merchant,    Pelaw    Grange    Saw 

Mills,  Birtley  R  S.O.,  Co.  Durham 
1902     Wilton,  J.  P.,  University  College  of  Wales,  .Aberystwyth 
1902     Winch,  W.  F.,  Land  Agent,  Cranbrook,  Kent 

1897  Winder,  James,  Gardener,  Howden  Dene,  Corbridge 
1899     Winter,  Thos.  Scott,  Builder  and  Surveyor,  Mile  End  Road, 

South  Shields. 

1898  Wiseman,  Edward,  Nurseryman,  Elgin 

1894  *Wood,  A.  F.  N.,  Belswardyne  Hall,  Shrewsbury 
1898     Wood,  George,  Brandon,  Suffolk 
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1900  Wood,  John,  Estate  Office,  Brandsby,  Ea^ingwold 

1 90 1  Wood,  Leslie  S.,  F.S.I.,  66  Easton  Street,  High  Wycombe 

1902  Wood,    H.    C,   P.A.S.I.,    Land    Agent,  Whitworth  Estate 

Office,  Spennymoor,  Durham 
igo2     Wood,  Waid  A.,  Sunside   House,  Hudderstield 
1902     Wright,  A.  Ireland,  Carlton  House,  Newcastle-on-Tynt- 
1902     Wylam,     Ralph     J.,     Assistant     Estate     Sawyer,     Chester 

Lodge,  Lambton  Park,  via  Chester-le-Street 
1893     Young,   T.    J.,    South   Eastern   Agricultural  College,   Wye, 

near  Ashford,  Kent 
1896     Young,  Harry  J.,  32  Esplanade,  Whitley  Bay 
1896     Young,  Dr.,  Whitley  Bay 
T902      Young,  Henry   B,  Blanking  Estate   Office,  Metheringham, 

Lincoln 
1902      Young,     F.     E.,     Land     Agent,     Londesborough,    Market 

Weighton,  Yorks. 


Patrons. 

The  Right  Hon   the  Earl  of  Durham,  Lambton  Castle,  Durham 

The  Right  Hon.  the  Earl  of  Carlisle,  Naworth  Castle,  Brampton 

The  Right  Hon.  Lord  Avebury,  High  Elms,  Hayes,  Kent 

Thomas  Taylor,  Esq.,  Chipchase  Castle,  North   Tyne 

The  Right  Hon.  the  Earl  of  Crewe,  Crewe  Hall,  Crewe,  Cheshire 

The  Right  Hon.  Lord  Masham,  Swinton,  Masham 

Sir  Jacob  Wilson,  Chillingham  Barns,  Belford 

John  Maughan,  Esq.,  P.A.S.L,  Jervaulx,  Middleham 

F.  W.  Beadon,  Esq.,  Longley  Hall,  Huddersfield 

Mr.  Coroner  Graham,  Findon  Cottage,  Sacriston,  Durham 

Dr.  Somerville,  The  Board  of  Agriculture,  Whitehall,  S.W. 

President. 

George  Marshall,  Esq.,  Frimstone,  Liphook,  Hants. 

Vice-Presidents. 

W.  D.  Cruddas,  Haughton  Castle,  Northumhuland 
Bernard  Ciowan,  F.R.H.S.,  South  Shields 
Joseph  S.  Gray,  Mill  View,  Holgate,  York 
Professor  Fisher,  Cooper's  Hill 
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W.  B.  Havelock,  The  Nurseries,  Brocklesby 
J.  H.  Straker,  Howden  Dene,  Corbridge 

C.  G.  Grey,  Ballycourcy,  Enniscorthy 

A.  T.  Gillanders,  Alnwick  Castle,  Alnwick 

John  Balden,  Hexham 

William  Fell,  Hexham 

J.  W.  Robson,  Hexham 

William  Forbes,  Swinton,  Masham 

M.  Daubree,  Directeur  des  Eaux  et  Forets,  Paris.      ( Honorary) 

riembers  of  Council. 

George  Clark,  Dovenby  Hall,  Cockermouth. 

Edward  Shipley,  20  North  Road,  Darlington 

W.  A.  Herd,  Nurseryman,  Penrith 

John  R.  Brown,  Oldfield  Nurseries,  Altrincham 

John  Luke,  Greenshaw,  Hexham 

Geo.  Bolam,  Land  Agent,  Berwick 

Wm.  Elder,  Cholmondeley,  near  Malpas 

William  Milne,  Royal  Nurseries,  Hexham 

Chas.  Hankins,  Wordwell,  Culford,  Bury  St.  Edmunds 

Geo.  Ross,  The  Nurseries,  Hexham 

T.  Bewick,  Raby  Estate  Office,  Staindrop,  Darlington 

John  VVilson,  Leazes  Park,  Newcastle 

Principal  J.  Smith  Hill,  B.  A.,  Agricultural  College,  Aspatria 

D.  C.  Legard,  Heighington,  Lincoln 
John  Scott,  Newton,  Stocksfield 

W.  A.  Forster,  Belgrave  Lodge,  Pulford,  Wrexham 
Thomas  Roberts,  Easebourne,  Midhurst 
George  Gallic,  Sledmere,  York 
George  Cooper,  Gateshead 

Secretary  and  Treasurer. 

John  Davidson,  Estate  Office,  Haydon  Bridge,  Northumberland 

Assistant  Secretary. 

Edward  Davidson,  Estate  Office,  Haydon  Bridge,  Northumberland 

Auditors. 

Bernard  Cowan,  Westoe,  South  Shields 
Alderman  Clough,  Gateshead 
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Local  Secretaries. 

W.  B.  Havelock,  Brocklesby,  Lincolnshire 

VVilliam  Forbes,  Swinton,  Masham 

Bernard  Cowan,  Westoe,  South  Shields 

William  Fleming,  Tudhoe,  Durham 

James  Barrie,  Torrington,  North  Devon 

Francis  Mitchell,  W'oburn,  Bedford 

Edward  Shipley,  20  North  Road,  Darlington 

Joseph  D.  Coxon,  Barrasford 

Frank  Hull,  Lillieshall,  Newport 

W.  A.  Forster,  Belgrave  Lodge,  Pulford 

VV.  Tomlinson,  Clumber,  Worksop 

A.  J.  Forrest,  Thorney 

William  Elder,  Cholmondeley,  near  Malpas 

Thomas  Roberts,  Swanton  Novers 

Edward  Davidson,  Estate  Office,  Haydon  Bridge 

Robert  Coupar,  Ashford,  Co.  Gahvay 

W.  Storie,  Highclerc,  Newbury 

John  Mitchell,  Strid  Cottage,  Bolton  Abbey 

Charles  Hankins,  Bury  St.  Edmunds 

John  R.  Brown,  Altrincham 

D.  A.  Glen,  Bedgebury  Park,  Goudhurst 

A.  T.  Gillanders,  Alnwick  Castle,  Alnwick 

(jeorge  Clark,  Dovenby  Hall,  Cockermouth 

Thomas  Lewis,  Fair  Oak  House,  Roath  Park,  Cardiff 

Capt.  Davidson,  Harrogate 

D.  C.  Legard,  Lincoln 

Judges. 

Professor  Fisher,  Englefield  Green 
John  Maughan,  P.A.S.L,  Jervaulx 
Joseph  S.  Gray,  Holgate,  York 

Forestry  Examiners. 

Professor  Fisher,  Coopers  Hill 
VVilliam  Forbes,  Swinton,  Masham 
W.  B.  Havelock,  Brocklesby 


English  Arboricultural  Society. 


THE    TWENTY-SECOND    ANNUAL    MEETING. 

The  Twenty-second  Annual  Meeting  of  the  English  Arboricultural 
Society  was  held  from  August  17th  to  August  21st,  1903,  the 
head-quarters  being  the  Great  Western  Hotel,  Reading. 

The  members  and  friends  who  took  part  in  the  various  events 
included  the  President,  Mr.  George  Marshall ;  the  Assistant 
Secretary,  Mr.  Edward  Davidson,  and  Mrs.  Edward  Davidson, 
Haydon-Bridge-on-Tyne ;  Principal  J.  Smith  Hill,  of  the  Aspatria 
College ;  Dr.  Somerville,  of  the  Board  of  Agriculture ;  Sir  Hugh 
Beevor,  Croxley  R.S.O.;  Mr,  D.  C.  Legard,  Lincoln  ;  Mr.  H.  J. 
Elwes,  Cheltenham ;  Mr.  Geo.  Cooper,  Gateshead ;  Alderman 
Clough,  Gateshead ;  Mr.  A.  C.  Forbes,  Longleat ;  Mr.  Robert 
Anderson,  Cirencester ;  Major  Beadon,  Huddersfield ;  'Mr.  W.  B. 
Havelock,  Brocklesby  Park ;  Mr.  H.  R.  Brodie,  Peterborough  ; 
Mr.  Bernard  Cowan,  South  Shields ;  Mr.  S.  Marshall  and  Mrs. 
Marshall,  Ambleside ;  Mr.  J.  S.  Gray,  York ;  Mr.  Charles 
Richardson,  Stamford  ;  Mr.  John  Barron,  Borrowash,  Derby; 
Mr.  John  Taylor,  South  Shields  ;  Mr.  J.  R.  Brown  Altrincham  ; 
Mr.  J.  Milthorpe,  Newcastle-on-Tyne;  Mr.  Thomas  Lewis,  Cardiff; 
Mr.  James  T.  Atkin,  South  Shields;  Mr.  Alex.  Gillies,  Gateshead; 
Mr.  A.  T.  Gillanders,  Alnwick ;  Mr.  W.  Storie,  Highclere,  New- 
bury ;  Mr.  J.  P.  Robertson,  Chatsworth ;  Mr.  Robt.  Robson 
and  Mrs.  Robson,  Newcastle ;    Mr.  Geo.  Ross,   Hexham  ;    Miss 
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Ryott.  Gateshead  ;  Alderman  Simpson,  Harrogate;  Mr.  J.  Scott, 
Miss  Scott,  and  Miss  E.  Scott,  Stocksficld ;  Mr.  Ben.  Stocks, 
Huddersfield  ;  Mr.  J.  M.  Smith,  South  Shields  ;  Mr.  A.  Scott, 
Foreham ;  Mr.  J.  Taylor,  South  Shields ;  Mr.  N.  Temperley 
and  Miss  Temperley,  Gateshead;  Mrs.  Winks,  Gateshead;  Mr. 
John  Wilson,  South  Shields;  Mr.  A.  J.  Wood,  South  Shields; 
Mr.  P.  O.  Laidlow,  Fourstones ;  Mr.  E.  H.  Lincoln,  Cleadon  ; 
Mr.  Matthews,  Harrogate ;  Mr.  J.  C.  Maudlen  and  Mrs.  Maudlen, 
Newcastle ;  Mr.  T.  Martin,  London ;  Mr.  C.  Miles,  Stamford ; 
Mr.  E.  Moir,  Brigg ;  Mr.  Mc.Gibbon,  Wentworth  ;  Mr.  Geo. 
Pearson,  Harrogate;  Mr.  Hugh  Raid,  Long  Ashton ;  Captain 
Wm.  Davidson,  Harrogate ;  Mr.  C.  Doig,  OUerton ;  Mr.  S.  Finn, 
South  Shields;  Mr.  W.  Garrett,  Melbourne;  Mr.  F.  Glover, 
Mr.  Thos.  Glover,  Lathom;  Mr.  F.  Gott,  Leeds;  Mr.  W.  Graham, 
Alnwick;  M.  R.  Affleck,  Gateshead;  Mr.  R.  Grenfell,  Bridgwater; 
Mr.  R.  1).  Grisdale,  Halifax;  Mr.  C.  Hankins,  Bury  St.  Edmunds; 
Mr.  A.  Hanson,  Doncaster ;  Mr.  W.  A.  Herd  and  Mrs.  Herd, 
Penrith ;  Mr.  E.  J.  Batchelor,  Harrogate ;  Mr.  D.  Barclay, 
Sherborne;  Mr.  W.  Beeson,  Oxford;  Mr.  A.  Brown,  Harrogate; 
Mr.  C.  E.  Carr,  Newcastle ;  Mr.  Fred  Chapman,  Wansford ;  Mr. 
Clough,  Ringwood ;  Mr.  J.  E.  Dalgleish,  Market  Weighton  ;  Dr. 
Pitt,  London;  Mr.  Murray  Marshall,  Godalming. 

The  northern  members  journeyed  by  saloon-carriage  from 
Newcastle  station  by  the  10-25  a.m.  train,  and  reached  King's 
Cross  at  4-15  p.m.  'louses  were  provided  by  the  G.N.R.  Co.  free 
of  charge  for  the  conveyance  of  the  members  across  to  Paddington 
station,  which  was  soon  accomplished,  and  there  they  were  met  by 
the  southern  contingent.  Leaving  Paddington  at  5-15,  Reading 
was  reached  at  5-59.  The  President,  Mr.  George  Marshall,  had 
travelled  by  an  earlier  train,  and  was  on  the  platform  to  receive  the 
members.  The  hotel  accommodation  being  of  a  limited  character, 
the  whole  party  could  not  be  accommodated  at  any  one  hotel. 
Consequently  the  Secretary  had  made  the  next  best  arrangements, 
and  secured  rooms  at  the  Great  Western  Hotel  (which  was,  on 
account  of  its  nearness  to  the  station,  etc.,  made  the  head-quarters), 
the  Queen's  Hotel,  and  Bona's  Hotel  at  Cavcrshain.  In  the  course 
of  an  hour  the  whole  company  sat  down  to  dinner  at  the  Great 
VVe-.tern  Hotel,  after  which  the  Annual  (General  Meeting  was  held. 
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THE    ANNUAL    GENERAL    MEETING. 

The  Twenty-second  Annual  General  Meeting  of  the  Society 
was  held  on  Monday  evening,  August  17th,  in  the  Great  Western 
Hotel,  Reading,  the  President,  Mr.  George  Marshall,  in  the  chair. 

Minutes. 

Mr.  Edward  Davidson,  the  Assistant  Secretary,  in  the  absence 
of  his  father,  Mr.  John  Davidson,  who  was  prevented  by  recent 
illness  from  taking  part  in  the  meeting,  read  the  minutes  of  the 
last  Annual  Meeting,  which  were  adopted. 

Votes  of  Condolence. 

The  President  said:  Before  we  proceed  to  the  regular  business 
of  the  evening,  I  am  sure  you  will  join  with  me  in  expressing  the 
regret  we  all  feel  at  the  losses  which  the  Society  has  sustained 
during  the  year  in  the  death  of  Mr.  Fell,  one  of  our  Vice- 
Presidents,  and  of  Mr,  Balden.  The  Council  passed  a  vote  of 
condolence  with  the  family  of  the  late  Mr.  Fell,  and  I  think  it 
would  only  be  gracious  if  the  Secretary  was  instructed  to  write  on 
behalf  of  the  whole  Society.  (Hear,  hear).  I  have  also  to  report 
that  one  of  our  respected  past  Presidents,  Mr.  Coroner  Graham, 
has  had  domestic  bereavement,  having  lost  his  wife,  and  I  feel 
sure  you  would  like  Mr.  Davidson  to  write  to  him  also,  on  behalf 
of  the  Society.  (Hear,  hear).  This  was  formally  seconded  and 
agreed  to. 

Election  of  New  Members. 

Mr.  Edward  Davidson  read  the  following  list  of  New 
Members,  whose  admission  to  the  Society  was  formally  ratified  by 
the  Meeting. 

Elected  at  Council  Afeeting  /le/d  at  York,  October  24///,    1902. 

Atkinson,  T.  H.,  St.  Eilan's,  Hexham. 
Gilbert,  John,  Manley  Terrace,  Liskeard,  Cornwall. 
Glover,  F.  R.,  Three  Oaks,  Lathom,  Ormskirk. 
Glover,  T.,  Delamere  Villa,  Lathom,  Ormskirk. 
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Harris,  H.  E.,  New  Lodge,  Plaitford,  Romsey,  Hants. 

Jenkin,  W.  A.,  Land  Agent,  Liskeard,  Cornwall. 

Maude,  A.,  Ivy  Mount,  Eastbourne,  Sussex, 

Popert,  E.  P.,  Braceland,  CoUford,  Glos. 

RoUeston,  Sir  John  F.  L.,  M.P.,  P.P.S.I.,  Leicester. 

Stock,  W.  F.  K.,  County  Analyst,  Darlington. 

Taylor,  George,  Assistant  Forester,  Swinton,  Masham,  Yorks. 

Timber  Trades  journal,  The  Editor  of  the,  164  Aldersgate  Street, 

London. 
Woodruffe  Peacock,  Rev.  E.  A.,  Cadney  Vicarage,  Brigg. 

Elected  at  Council  Meeting  held  at  York,  March  27th,  1903. 
Anderson,  Robt.,   Land  Agent,  Cirencester. 
Duthie,  J.  A.,  Nurseryman  (Dickson's),  Edinburgh. 
Garnett,  Thos.,  Sub-Agent,  Ford  Cottage,  Lumley  Castle. 
Hannah,  George,  Overt  Court,  Almondsbury,  Bristol. 
Lee,  Wm.,  Land  Agent,  Guildford. 
Marshall,  F.  C,  Riseholm  Grange,  Lincoln. 
Ord,  George,  Causey  Wood,  Marley  Hill,  Newcastle-on-Tyne. 
Taylor,  W.  F.,  Lytton  Nurseries,  Stevenage,  Herts. 
Wade,  Alderman,  North  Road,  Halifax. 
Wilkinson,  F.  W.,  Nidd  Valley  Saw  Mills,  Dacre  Bank,  Leeds. 

Elected  on  AJo/iday,  August  i-jth,  1903. 
Bagshaw,  C,  c/o.  of  H.  S.  King  &  Co.,  9  Pall  Mall,  London. 
Braid,  J.  B.,  Forester,  The  Park,  Great  Witley,  Stourport,  Worcester. 
Brocklehurst,  H.  Dent,  Sudeley  Castle,  Winchcombe. 
Brown,  Walter  R.,  Forester,   l\irk  Cottage,  Heckfield,  Winchfield, 

Hants. 
Buchanan,  Henry,  Land  Agent,  Ashford,  near  Bakewell. 
Capper,  H.  F.,  Broomtield,  Frensham,  Surrey. 
Capper,  Captain  R.  H.  O  ,  The  Northgate,  Ross,  Hereford. 
Crossley-Salt,  Harold,   Land    Agent,    Barnington    I'ark,    Burford, 

Oxon. 
Fisher,  C.  B.,  Land  Agent,  Market  Ilarborough. 
Forbes,  A.,  Bowdsey  Manor,  Woodbridge,  Suffolk. 
Forbes,  R.G.,  Senior  Land  Agent,  Hursley  Park,  Winchester,  Hants. 
Foxton,  J.  T.,  Riversvale,  liurbage,  Buxton,  Derbyshire. 
Gibson,  W.  M.,  Privy  I'urse  Office,  Buckingham   Palace,  London 

S.W. 
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Greenfell,  A.  P.,  Cossington,  Bridgwater. 

Hamilton,  G.  J.,  Balgownie,  Harrogate. 

Heaton,  Kenneth,  Land  Agent,  Alton,  Hants. 

Henry,  Dr.  A.,  Kew. 

Hutchingson,  W.,  Assistant  Forester,  Knipton,  Grantham,  Lincoln- 
shire. 

Inglis,  A.,  Bridge  Hill,  Belper,  Derbyshire. 

Johnstone,  R.,  Chatsworth  Estate,  Beeley,  Rowsley,  Derbyshire. 

Jones,  Richard,  Forester,  West  Dean  Park,  Chichester. 

Ker,  A.  P.,  Land  Agent,  Cattle  Market,  Hexham. 

Lewis,  H.  C  ,  Land  Agent,  Whittlebury,  Towcester. 

Lloyd,  C,  Chatsworth  Estate,  Edensor,  Bakewell,  Derbyshire. 

Marshall,  M.  W.,  Timber  Merchant,  Godalming,  Surrey. 

Matthaws,  Councillor  J.  L.  Hampton,  Scalby  House,  Kent  Road, 
Harrogate. 

Mc.Gibbon,  R.,  Forester,  Wentworth,  near  Rotherham. 

Nixon,  George,  Estate  Office,  Strawdon,  Glanton  R.S.O,  North- 
umberland. 

Parker,  Thomas,  Estate  Office,  Highclere. 

Parsons,  R.  M.  P.,  Misterton,  Crewkerne,  Somerset. 

Schott,  Dr.  P.  C,  Knittlelsheim,  Palatinate,  Germany. 

Simpson,  Alderman  David,  C.C.,  Four  Ash,  Harrogate. 

Smith,  H.,  Woodside  Cottage,  Scremerston,  Berwick-on-Tweed. 

Stooke,  J.  E.  H.,  Land  Agent,  2  Palace  Yard,  Hereford. 

Taylor,  Charles,  Highclere,  Newbury,  Berks. 

Taylor,  James,  Forester,  Haindon,  Lincoln. 

Thimbleby,  A.  C,  47  Queen's  Road,  Reading,  Berks. 

Warnock,  J.  J.,  30  Hanover  Road,  Plumstead,  London. 

Waterer,  G.,  Bagshot. 

Weir,  A.,  Chatsworth  Estate,  Pilsley,  Bakewell,  Derbyshire. 

Wheeler,  H.  J.,  Nurseryman,  Warminster. 

Wood,  W.  J.,  Cabinet  Manufacturer,  South  Shields. 

Mr.  Davidson  stated  that  the  total  number  of  members  at  the 
beginning  of  the  year  was  634,  that  23  had  been  elected  at  various 
Council  Meetings,  and  40  names  had  been  also  submitted  and 
approved,  a  total  increase  of  63  ;  against  which  there  had  been  12 
resignations,  4  deaths,  and  6  lapses,  in  all  22  loses,  leaving 
the  total  membership  at  the  present  time,  675.     (Hear,  hear). 
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Financial  Statement. 


The  Balance  Sheet  was  read  by  the  Assistant  Secretary. 
Receipts. 


Deposit  in  Bank     -             -              -             - 

- 

^106 

S 

8 

Advertisements  in  Transactions 

- 

9 

5 

0 

Sale  of  Transactions 

- 

3 

2 

6 

Subscriptions — Life  Members        -       ^^24 

3     0 

Ordinary  Members          187 

3     6 

21 1 

6 

6 

£zz'^ 

2 

8 

Payments. 

Balance  due  to  Secretary  brought  forward  - 

- 

£z 

9 

7 

Expenses  of  1902  Annual  Meeting  in  France 

19 

ID 

0 

Use    of    Rooms     for    Council     Meetings, 

etc.. 

Councillors'  Railway  Fares    - 

- 

14 

13 

2 

Medals      -             .             .            .            . 

- 

6 

0 

0 

Reporters  and  Expenses    - 

- 

5 

10 

9 

Printing  Transactions  and  Postage 

- 

67 

4 

3 

Stationery  ----- 

- 

28 

3 

II 

Postages  and  Telegrams,  Railway  Carriages, 

etc.    - 

20 

7 

6 

Wreath  sent  to  Funeral  of  the  late  Wm.  Fell 

- 

3 

0 

0 

Expenses  in  arranging  the  1903  Meeting   - 

- 

4 

8 

2 

Secretary  and  Treasurer's  Salary    - 

- 

25 

0 

0 

Assistant  Secretary's  Salary 

10 

10 

0 

£2°i 

17 

4 

Deposit,  with  Interest,  in  Bank      -     ^114 

6     2 

Cash  in  liand          -              -             -              7 

19     2 

5 

A 

12  2 

4 

;^33o 

2 

8 
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Sir  Hugh  Bekvor  suggested  that  the  price  of  the  Transactions 
of  the  Society  should  be  increased  from  Half-a-Crown  to  Five 
Shillings,  but  it  was  resolved  to  take  no  action  to  that  end,  the 
price  having  been  but  lately  increased  from  a  Shilling  to  Half-a- 
Crown  per  copy. 

Election    of    Officers. 

Mr.  Bernard  Cowan  said  :  I  have  pleasure  in  proposing  the 
election  of  President.  Last  year  I  was  exceedingly  glad  that 
Mr.  Marshall  was  willing  to  be  President,  and  in  asking  him 
to  again  preside  over  the  Society  I  am  sure  we  shall  be  exercising 
a  wise  discretion.  (Cheers).  I  think  the  Society  ought  to  exert 
pressure  on  the  Legislature  in  regard  to  some  of  the  new  measures 
suggested  in  relation  to  agricultural  and  kindred  matters.  The 
County  Council  ought  to  have  more  powers.  They  could  plant 
many  of  the  roadside  wastes,  for  instance.  The  landlords  of  the 
country  are  a  good  class  of  men,  but  they  have  not  the  means  to 
do  the  necessary  work,  but  public  bodies  could  do  it.  It  would 
employ  a  number  of  hands  and  keep  the  men  on  the  land.  I  have 
great  pleasure  in  proposing  the  re-election  of  Mr.  Marshall.  (Hear, 
hear). 

Mr.  Beafion  seconded,  saying :  I  have  great  pleasure  in 
seconding  the  proposition,  as  we  all  know  how  much  Mr.  Marshall 
has  helped  us  during  the  year.  You  remember  how  much  he  did 
in  speaking  French  when  we  visited  France,  for  instance,  and  his 
business  capability  generally.  We  cannot  do  better  than  elect 
Mr.  Marshall  for  another  year.     (Hear,  hear.) 

The  proposition  was  carried  with  acclamation. 

The  President,  who  was  received  with  enthusiasm,  said  :  I 
thank  you  very  much  for  the  many  kind  things  you  have  said 
about  me.  I  yield  to  none  in  the  interest  I  take  in  the  Society. 
Whatever  I  can  do  in  the  interest  of  the  Society  or  of  forestry  in 
general,  I  will  use  my  best  endeavours  to  do.     (Cheers). 

The  Vice-Presidents  were  then  elected,  those  retiring  by  rotation, 
Mr.  W.  D.  Cruddas,  Haughton  Castle,  and  Mr.  Bernard  Cowan, 
being  re-appointed,  with  the  addition  of  the  Council's  nominees, 
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Mr.  J.  Scott,  Newton  Hall,  Stocksfield,  and  Mr.  W,  Milne 
Hexham,  the  latter  gentleman  to  fill  the  vacancy  caused  by  the 
death  of  his  partner,  the  late  Mr.  Fell. 

The  members  of  the  Council  retiring  by  rotation  were  Mr.  G. 
Clark,  Dovenby;  Mr.  Ed.  Shipley,  Darlington;  Mr.  W.  A.  Herd, 
Penrith  ;  Mr.  J.  R.  Brown,  Altrincham  ;  Mr.  John  Luke,  Hexham, 
and  they  were  re-elected,  with  the  exception  of  Mr.  Clark,  who 
had  not  been  able  to  attend  the  meetings. 

Mr.  A.  C.  Forbes,  Longleat ;  Mr.  J.  P.  Robertson,  Chatsworth; 
Mr.  Elwe;;,  F.L.S.,  Cheltenham  ;  Sir  Hugh  P>eevor,  Croxley  ;  Mr. 
A.  J.  Forrest,  Agent  of  the  Duke  of  Bedford's  Thorney  Estate,  were 
also  placed  on  the  Council  of  the  Society. 

The  President  proposed  the  re-election  of  the  Secretary,  Mr. 
John  Davidson.  He  said:  I  am  sure  you  will  all  join  me  in 
sympathy  with  him  on  account  of  the  cause  of  his  absence 
to-night.  He  has  been  seriously  ill,  but  I  am  given  to  under- 
stand that  he  is  making  rapid  steps  towards  recovery.  (Hear, 
hear).  All  the  time  our  respected  Secretary  and  Treasurer,  Mr. 
John  Davidson,  has  served  us,  he  has  done  so  in  the  best  manner. 
We  cannot  do  better  than  re-elect  him.      (Hear,  hear). 

Mr.  Bernard  Cowan  seconded  the  proposition,  which  was 
carried  unanimously. 

The  President,  proposing  the  re-election  of  Mr.  Edward 
Davidson  as  Assistant  Secretary  of  the  Society,  said  :  I  think  what 
I  have  said  about  his  father  api)lies  very  well  to  him  also.  But  I 
find  he  has  been  doing  things  during  the  year  without  consulting 
the  Council.  (Hear,  hear,  and  laughter).  He  has  been  getting 
married.  (Hear,  hear).  However,  as  he  has  done  it,  the  best 
thing  is  for  the  Council  to  approve  of  what  he  has  done.  (Hear, 
hear,  and  laughter).  I  think  we  shall  have  you  with  us  when  we 
propose  to  mark  the  event  by  increasing  the  Assistant  Secretary's 
salary  by  ^5  per  annum.     (Hear,  hear.) 

Mr.  W.  V,.  Havelock  seconded  the  proposition,  saying  :  I  am 
glad  to  be  able  to  endorse  everything  that  has  been  said  by  the 
President  about  Mr.  Edward  Davidson.     (Hear,  hear). 

The  proposition  being  carried  unanimously. 
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Mr.  Edward  Davidson,  who  was  cordially  greeted,  said  :  I 
can  assure  you  that  quite  apart  from  any  question  of  remuneration, 
it  is  always  a  pleasure  for  me  to  do  my  level  best  for  the  Society, 
and  to  extend  it  in  every  way  I  can.     (Hear,  hear). 

Mr.  Storie  proposed  the  re-election  of  Alderman  Clough, 
Gateshead,  and  Mr.  Bernard  Cowan,  South  Shields,  as  Hon. 
Auditors  of  the  Society.  This  was  carried,  with  a  vote  of  thanks 
to  those  gentlemen  for  past  services. 

The  Local  Secretaries — Messrs.  W.  B.  Havelock,  Brocklesby, 
Lincolnshire;  Bernard  Cowan,  Westoe,  South  Shields  ;  William 
Fleming,  Tudhoe,  Durham ;  James  Barrie,  Torrington ;  Francis 
Mitchell,  Woburn ;  Edward  Shipley,  20  North  Road,  DarHngton ; 
W.  Forbes,  Swinton  ;  Joseph  D.  Coxon,  Barrasford ;  Frank  Hull, 
Lilleshall,  Newport ;  W.  A.  Forster,  Belgrave  Lodge,  Pulford ; 
W.  Tomlinson,  Clumber,  Worksop ;  A.  J.  Forrest,  Thorney 
William  Elder,  Cholmcndeley,  near  Malpas ;  Thomas  Roberts, 
Swanton  Novers ;  Edward  Davidson,  Haydon  Bridge ;  Robert 
Coupar,  Ashford,  co.  Galway;  W.  Storie,  Highclere;  John  Mitchell, 
Strid  Cottage,  Bolton  Abbey;  Charles  Hankins,  Bury  St.  Edmunds; 
John  R.  Brown,  Altrincham ;  D.  A.  Glen,  Bedgebury  Park, 
Goudhurst ;  A.  T.  Gillanders,  Alnwick  Castle ;  George  Clark, 
Dovenby  Hall,  Cockermouth ;  Thomas  Lewis,  Fair  Oak  House, 
Roath  Park,  Cardiff;  Capt.  Davidson,  Harrogate;  and  D.  C. 
Legard,  Lincoln — were  re-elected. 

The  Judges  of  Essays  were  also  re  elected,  viz.,  Professor  Fisher, 
Englefield  Green  ;  Mr.  John  Maughan,  P.A.S.I.,  Jervaulx  ;  and 
Mr.  Joseph  S.  Gray,  Holgate,  York. 

The  Forestry  Examiners — Professor  Fisher,  Mr.  W.  Forbes,  and 
Mr.  W.  B.  Havelock— were  also  re-appointed. 

Report  of  Judges  on  Essays,  Photographs,  &c. 

Mr.  Joseph  S.  Gr.w  read  the  Report  of  the  Judges  on  the 
Essay  Competition. 

For  the  Essay  on  "The  Best  Method  of  Preserving  Cut 
Timber  for  Estate  Purposes,"  the  Silver  Medal  had  been 
awarded  to  Mr.  J.  Price,  Knutsford ;  and  that, 
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For  an  essay  on  "How  the  Continental  System  of  Sylviculture 
can  be  Profitably  Applied  to  the  Present  and  Future 
Woods  of  England,  and  Maintain  or  Improve  their  Efificiency 
as  Game  Coverts,"  Mr.  Thomas  Roberts,  of  Cowdray, 
Midhurst,  has  been  awarded  the  Bronze  Medal. 

For  the  President's  three  prizes  of  three  guineas  each,  open  to 
members  under  twenty-seven  years  of  age,  for  the  best  essays,  (with 
pliotographs,  if  possible)  on  the  following  subject :  "The  Formation 
for  Economic  Purposes  and  Treatment  from  Planting  up  to 
Maturity  of  Crops  of  the  following  Trees  :  (a)  Oak,  (b)  Larch,  and 
(c)  Scotch  Pine,"  there  was  only  one  competitor,  Mr.  Ralph  J. 
Wylam,  Chester  Lodge,  Lambton  Park,  Chester-le-Street,  and  he 
was  awarded  a  prize. 

A  special  prize  offered  by  Mr.  H.  J.  Elwes,  of  Colesborne, 
Cheltenham,  for  the  best  Photographs  of  Growing  Trees,  was 
awarded  to  Mr.   A.  C.  Forbes,  Longleat. 

Photograghs  were  also  sent  in  by  Mr.  Hugh  R.  Brodie,  of 
Thorney,  Peterborough,  who  was  also  awarded  a  prize. 

The  Judges  also  reported  upon  a  Patent  Tree  Planter  submitted 
by  Mr.  W.  Forbes,  who  was  awarded  the  Bronze  Medal  of  the 
Society.     A  description  of  the  "  Planter  "  is  given  herewith  : — 

Patent  Tree  Planter. 

This  tool  is  intended  for  the  purpose  of  planting  small  forest 
trees  in  any  kind  of  soil,  but  more  particularly  for  using  in  stony 
ground,  or  for  breaking  up  "  moor-ban  pan,"  which  is  impervious 
to  the  roots  of  any  species  of  tree  until  it  is  broken  up  by  some 
mechanical  process.  In  the  stratum  underlying  the  "pan,"  the 
roots  can  obtain  the  mineral  constitutents  necessary  for  the 
development  of  the  tree,  when  once  they  obtain  admission  to 
them. 

It  can  also  be  used  with  advantage  in  filling  up  blanks  in  young 
hedges,  as  it  does  not  damage  the  roots  of  the  other  plants  nearly 
so  much  as  any  other  implement  would,  and  the  soil  is  sufficiently 
prepared  to  ensure  the  growth  of  a  healthy  plant. 
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It  comes  in  handy  as  a  crow-bar  for  setting  driven  fencing  posts, 
and  can  be  used  for  making  a  suitable  hole  in  any  kind  of  soil 
before  the  driving  mallet  is  applied  to  the  post,  and  the  risk  of 
splitting  the  fence  posts  is  reduced.  It  weighs  about  eleven 
pounds,  and  as  a  great  amount  of  leverage  can  be  obtained  by  it, 
large  stones  under  the  surface  of  the  soil  can  be  sufficiently  moved 
to  freely  admit  the  taproot  of  any  small  plant. 

The  price  of  this  implement,  which  is  patented,  is  ten  shillings. 

Notice  of  Motion. 

In  the  absence  of  the  member  (Mr.  W.  Forbes)  who  had  given 
notice  of  motion,  consideration  of  the  following  proposition  was 
deferred,  viz.,  "That  full  powers  be  granted  to  the  Council  to  deal 
with  any  matter  which  is  for  the  benefit  of  the  Society  to  decide 
upon  at  once,  but  no  motion  to  be  considered  passed  unless  there 
is  a  majority  of  two  to  one,  or  two-thirds  of  those  present  vote  in 
favour  of  the  motion.  This  proposal  is  not  to  interfere  with  the 
usual  business  of  the  Council." 


Essays,  &c.,  for  Current  Year. 

The  questions  of  subjects  and  prizes  for  essays  for  the  year 
1903-4,  and  the  time  and  place  of  the  next  summer  meeting,  were 
left  to  the  Council  for  decision. 

Mr.  Elwes  intimated  his  wiUingness  to  again  offer  his  Special 
Prize  of  ;!^ro,  as  last  year,  for  the  best  Photographs  of  Growing 
Trees,  and  replying  to  Mr.  Havelock,  expressed  the  opinion  that 
competitors  must  take  the  photographs  themselves,  but  that  they 
might  have  them  developed  by  professional  photographers. 


The  Society  and  Schoolmasters. 

Mr.  GiLLANDERS  proposed  that  in  view  of  the  fact  that  school- 
masters were  now  obliged  to  give  instruction  in  "  nature-study," 
■which  included  {inter  alia)  botany,  they  should  have  the  oppor- 
tunity, by  membership  of  the  Society,  to  take  part  in  its  visits  to 
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woodlands,  and  that,  to  facilitate  their  becoming  members,  a 
special  reduced  subscription  of  five  shillings  should  be  fixed  for 
them. 

This  was  seconded  by  ]\Ir.  Gray,  and  carried  unanimously. 


Aiding  Young  P'oresters. 

Mr.  J.  R.  Brown  proposed  that  the  Society  vote  a  sum  of 
;^5  in  aid  of  young  foresters  to  enable  them  to  join  the  annual 
gathering  for  instructional  purposes. 

Mr.  Havelock  and  I\Ir.  Gillanders  expressed  the  opinion 
that  the  grant  should  be  restricted  to  members  of  the  Society. 

The  proposition  was  carried,  the  details  to  be  settled  by  the 
Council,  regard  to  be  paid  to  the  suggested  limitation  of  the  grant 
to  members  only. 


The  London  Comimittee. 

In  reply  to  Mr.  Martin,  the  President  said  that  the  question 
of  establishing  a  London  Committee  of  the  Society  was  in  the 
hands  of  Dr.  Somerville. 

The  proceedings  terminated  with  a  vote  of  thanks  to  the 
President  for  his  conduct  in  the  chair. 
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THE     ANNUAL     EXCURSION. 


VISIT   TO    HIGHCLERE. 

An  early  start  was  made  on  Tuesday  morning  from  Reading 
to  Newbury,  which  was  reached  soon  after  nine  o'clock,  and  the 
members  (all  of  whom  wore  the  sprigs  of  oak,  the  badge  of  the 
Society,  which  were  distributed  each  morning  by  Mr.  J.  R.  Brown, 
of  Altrincham)  were  welcomed  by  Mr.  W.  Storie,  the  head  forester 
of  the  Earl  of  Carnarvon's  estate  at  Highclere,  and  later  by  Mr. 
J.  A.  Rutherford,  F.S.I. ,  the  agent  of  the  estate.  Mr.  Rutherford, 
who  is  also  a  member  of  the  Society,  accompanied  the  members 
during  the  drive  round  portions  of  the  property. 

Notes  of  the  features  of  Highclere  were  taken  by  various  mem- 
bers of  the  Society,  and  these  included  an  interesting  plantation  of 
Japanese  and  Tyrolean  larch  growing  with  wonderful  vigour,  side 
by  side,  and  interspersed  with  beech  and  oak;  the  whole  plantation 
lying  at  about  400  feet  above  sea-level,  and  in  one  portion, 
exhibiting  in  a  striking  manner  the  advantage  in  this  locality  at  any 
rate  of  cultivating  the  land  a  little  before  planting,  the  growth 
having  been  much  more  rapid  on  the  ploughed  land.  Opinion 
was  somewhat  divided  as  to  the  market  value  of  a  fine  wind-fallen 
cedar  by  the  margin  of  the  lake.  The  butt  (as  sawn)  was  15  feet 
long,  and  the  cubical  content  of  timber  was  estimated  at  about 
260  feet,  and,  with  the  top,  probably  400  feet.  Near  the  bridge 
over  the  lake  end  was  a  specimen  oi  Abies grmidis,  planted  in  1897, 
being  then  nearly  10  feet  high,  and  now  some  24  feet  high.  Among 
the  magnificent  monarchs  in  the  park  was  a  cedar  19  feet  in  girth 
and  ] 02  feet  high;  and  others  somewhat  in  excess  of  even  these 
remarkable  figures.  There  was  considerable  argument  as  to  the 
height  of  various  trees,  but  in  the  end  the  results  achieved  by  the 
use  of  an  ingenious  little  instrument  (an  Apomecometer)  supplied 
by  Stanley,  generally  clinched  the  matter. 

The  Apomecometer  computes  the  height  of  buildings,  trees,  etc., 
by  measuring  the  distance  from  the  vertical  upon  the  surface  of  the 
ground.     The  angle  measured  is  45°.     The  height  will  always  be 
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approximate,  as  the  ground  will  seldom  be  truly  level ;  but  by 
taking  a  position,  even  on  an  incline,  as  nearly  as  possible  level 
with  the  object,  a  very  fair  estimate  may  be  made.  The  instru- 
ment is  constructed  in  exactly  the  same  manner  as  the  optical 
square  as  regards  its  mirrors  and  its  adjustments,  but  the  faces 
of  the  mirrors  are  fixed  at  the  angle  of  22°  30',  so  as  to  give 
reflection  of  45°.  The  size  of  the  instrument  is  i^-  inches 
diameter,  -|-inch  in  thickness,  weight  2  oz.  in  German  silver. 

A  specimen  of  Menzies  spruce  showed  a  grand  collection  of 
adventitious  branches,  and,  on  inquiry,  it  appeared  that  the  top 
was  seriously  injured  many  years  ago  by  snow,  but  the  vigorous 
nature  of  the  specimen  had  caused  it  to  throw  out  the  adventitious 
branches  below  the  main  or  normal  branch  level.  Some  comment 
was  aroused  by  what  was  thought  to  be  hickory,  on  account  of 
its  marvellous  success  on  the  chalk,  a  very  unusual  thing  for 
hickory.  However,  subsequent  consideration  of  the  tree  justifies 
the  opinion  that  it  was  really  'yui^lans  nigra,  the  American  black 
walnut.  Tulip  trees  of  gigantic  proportions  may  be  sufificiently 
represented  by  one  which  exceeded  86  feet  in  height.  Silver  firs, 
of  the  most  stately  proportions  and  startling  dimensions,  may 
form  the  theme  of  a  further  reference  to  these  woodlands,  the 
general  appearance  of  which  reflected  very  great  credit  upon  Mr. 
Storie  for  his  able  management. 

The  members  were  entertained  to  Luncheon  by  the  Earl  of 
Carnarvon  on  the  Cricket  Ground  near  "White  Oak." 

The  President  (Mr.  George  Marshall)  proposed  the  health 
of  Lord  Carnarvon,  saying  they  were  all  very  grateful  to  his 
Lordship  for  having  given  them  permission  to  inspect  his  s])lendid 
domain.  He  was  sure  that  every  member  of  the  Society  would 
agree  with  him  when  he  said  that  it  would  be  difificult  to  find  a 
more  lovely  spot  or  one  of  greater  interest  to  them  as  arbori- 
culturists in  any  part  of  the  United  Kingdom.  (Cheers).  It  gave 
him  great  pleasure  to  associate  with  the  toast  the  name  of  Captain 
Rutherford,  the  Earl's  agent,  and  to  ask  him  to  convey  to  the 
noble  Lord  the  hearty  thanks  of  the  l^iglish  Arboiicultural 
Society  Rjr  the  privilege  he  had  (dnfcried  upon  them  in  allowing 
them  to  s[)end  a  day  on  his  l)cauliful  estate.     (Cheers). 
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Captain  J.  A.  Rutherford,  F.S.I.,  who  was  heartily  cheered 
on  rising  to  respond  to  the  toast,  said  he  would  be  very  glad 
indeed  to  tell  the  Earl  of  Carnarvon  that  the  Society  had  enjoyed 
its  visit  to  Highclere.  The  Earl  on  hearing  that  the  Society 
contemplated  visiting  that  district,  at  once  cheerfully  assented  to 
tlie  suggestion  that  the  members  should  inspect  the  Highclere 
estate,  and  felt  complimented  that  they  should  have  deemed  it 
worthy  of  their  attention.  He  (the  speaker)  trusted  that  the 
Society  had,  individually  and  collectively,  enjoyed  their  day  at 
Highclere.  and  that  they  had  found  it  not  altogether  uninstructive. 
(Cheers). 

HIGHCLERE    CASTLE. 

Highclere  Castle,  the  seat  of  the  Earl  of  Carnarvon,  in  the 
parish  of  Highclere  and  county  of  Hants,  is  situated  on  a  bold 
eminence  in  the  centre  of  a  finely  wooded  park,  which,  with  its 
adjoining  woods,  is  about  thirteen  miles  in  circumference,  and 
approached  by  nine  lodge  gates.  The  roads  and  drives  extend  to 
twenty  miles,  and  total  area  of  the  park  3000  acres,  commanding 
exquisite  views  of  the  distant  and  surrounding  country.  The 
date  of  the  original  mansion  is  unknown;  at  one  time  the  domain 
formed  part  of  the  estates  of  the  Bishops  of  Winchester,  and  in 
the  reign  of  Edward  VL,  the  manor  was  resigned  by  Bishop 
Poynet  to  the  King,  who  granted  it,  with  Burghclere,  to  the 
Fitzwilliams.  Eventually  the  property  was  purchased  by  Sir 
Robert  Sawyer,  Attorney-General  to  Charles  H.  and  James  H., 
whose  memory  is  deservedly  honoured  for  his  defence  of  the 
Seven  Bishops.  His  only  child  married  Thomas,  Earl  of 
Pembroke,  and  thus  the  estates  were  brought  into  the  possession 
of  the  Herbert  family.  The  ancient  edifice  has,  in  the  course  of 
successive  ages,  undergone  many  changes,  and  was  altered  and 
improved  by  the  late  Sir  C.  Barry,  the  eminent  architect.  The 
general  style  is  of  the  time  of  James  L  'I'he  elevated  portions  of 
the  north  and  south  fronts,  the  pinnacles  and  perforated  work 
which  surmount  the  building,  have  a  light  and  yet  imposing 
appearance  ;  the  Herbert-Griffin,  holding  in  its  mouth  the  bloody 
hand,  appears]  in  stone  ^in  every  variety  of  attitude ;  and  the 
portcullis,  so  long  borne  on  the  banners  by  that  family,  is  con- 
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tinually  seen  mixed  up  with  badges,  shields  and  heraldic  devices, 
introduced  at  different  periods  by  alliances  with  other  noble 
families,  including  the  Howards,  Aclands,  Nevilles,  Veres  and 
Parrs.  Each  angle  of  the  building  is  flanked  by  a  tower  of 
elegant  proportions,  and  on  the  western  side,  on  the  site  of  the 
old  feudel  keep,  is  a  magnificent  and  massive  tower ;  seen  from 
the  surrounding  country,  this  tower,  rising  from  the  deep  and 
ancient  woods  that  environ  it,  is  an  object  of  much  interest 
and  beauty.  The  spacious  apartments  of  the  castle  are  adorned 
with  several  choice  paintings  by  Sir  Joshua  Reynolds,  Gains- 
borough, Vandyck,  and  other  celebrated  masters. 

But  its  chief  glory  is  its  park  and  pleasure  grounds.  The 
latter  is  extensive,  and  is  considered  to  contain  one  of  the  largest 
and  most  varied  collection  of  azaleas  and  rhododendrons  in  the 
United  Kingdom ;  also  a  considerable  variety  of  very  large 
specimen  timber  trees.  The  large  cedars  of  Lebanon,  sprung 
from  those  at  Wilton,  luxuriate  here,  and  add  much  to  the  beauty 
of  the  pleasure  grounds,  which  stand  587  feet  above  sea-level.  A 
most  striking  feature  in  the  park  from  here  is  Siddown  Hill,  which 
rises  to  the  height  of  042  feet  above  sea-level,  and  is  clothed  with 
luxuriant  foliage.  Crowned  with  a  ruined  arch,  south-east  from 
it,  is  Beacon  Hill,  900  feet,  standing  out  bare  and  clear  against 
the  eastern  sky,  and  having  on  its  bold  summit  the  distinct  remains 
of  a  British  encampment.  Towards  the  northern  verge  of  the 
Park,  lies  a  large  lake;  embosomed  in  the  woodlands  a  beautiful 
casino.  Looking  across  the  lake,  heath-clad  islands  and  deep 
glades  in  the  woodlands  give  unusual  interest  to  this  delightful 
scene.  In  this  lake  are  abundance  of  fish,  viz.,  pike,  tench,  carp, 
roach,  etc.  By  the  kind  permission  of  Lord  Carnarvon,  many 
jieople  spend  some  enjoyable  days  fishing  here  from  the  boat. 
On  the  east  side  of  this  lake,  above  the  drive,  which  runs  parallel 
with  the  water,  is  a  beautifully  wooded  bank,  consisting  chiefly  of 
oak,  ash  and  beech  timber  of  unusual  size  and  quality.  Tliis 
wood  forms  a  beautiful  background  from  the  centre  of  the  park. 
South  from  here  is  Dunsmere  lake,  a  beautiful  expanse  of  water, 
16  acres,  full  of  trout  of  the  rainbow  type,  where  the  earl  and  his 
friends  enjoy  a  day's  fishing  now  and  again.  All  the  lakes 
combined  are  supposed  to  cover  an  area  of  70  acres.  From 
Whitsuntide  till  the  end  of  September  (by  permission)  the  park  is 
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open  to  the  public  on  Wednesdays  and  Saturdays,  which  is  very 
much  appreciated.  The  park  itself  contains  a  perfect  school  of 
all  exotic  trees  worthy  of  cultivation,  and  are,  in  general,  of  very 
large  dimensions.  The  North  American  oaks  and  other  species 
are  very  prominent. 

The  total  area  of  the  woodlands  on  the  estate  amounts  to  about 
4,000  acres,  situate  in  five  parishes.  The  southern  portion  of  the 
estate  consists  of  a  chalk  subsoil,  varying  in  depth.  The  top  soil 
in  general  is  composed  of  a  reddish  strong  loam  mixed  with  flint 
of  a  very  sound  nature.  The  woods  here  consist  of  oak  timber, 
with  hazel  coppice,  which  goes  under  the  name  of  "Coppice 
plantation."  The  hazel  is  allowed  to  grow  thirteen  years.  Annual 
cuttings  take  place,  when  all  young  seedling  trees  are  marked  to 
stand,  and  a  certain  number  of  the  ripest  timber  taken  out.  In  fact, 
it  is  the  ambition  now  to  encourage  as  heavy  a  growth  of  timber 
as  possible,  owing  to  the  excessive  fall  in  the  price  of  underwood, 
which  is  partly  caused  by  the  decline  of  agriculture,  and  also 
owing  to  the  fact  that  the  old  school  of  hurdle  makers  is  dying  out, 
and  young  men  do  not  seem  to  take  up  the  trade.  Twenty  years 
ago  ^10  per  acre  was  about  the  current  price,  and  now  we  have 
to  be  satisfied  with  an  average  of  ;^3. 

The  eastern  division  of  the  estate  lies  chiefly  in  the  parish 
of  Burghclere,  and  also  consists  of  oak  timber  with  mixed 
coppice,  lying  on  a  strong  alluvial  subsoil,  which  grows  the  oak 
to  a  very  high  class  in  quality.  The  coppice  here  is  cut  at 
nine  years'  growth,  but  the  price  derived  is  very  low,  In  this 
case  high  woods  are  also  in  view  for  the  future.  There  is  a 
considerable  acreage  of  gullies,  consisting  of  alder,  birch,  willow, 
etc.,  which  are  also  cut  at  nine  years,  commanding  from  ;^4 
to  ;^io  per  acre,  according  to  crop  and  situation.  From  here, 
north  to  west,  the  soils  are  very  varied,  ranging  from  gravelly 
loam  and  light-sand  subsoil,  to  hard  gravel,  peat,  etc.  It  is 
here  where  the  majority  of  the  coniferous  woods  abound,  con- 
sisting of  larch,  Scotch  fir,  spruce,  Corsican  pine,  Weymouth 
pine,  Douglas  spruce,  etc.  There  is  also  a  considerable  area 
of  oak,  but  the  quality  here  is  deficient,  the  soil  being  of  too 
light  a  nature. 

Appended  is  the  measurement  of  a  few  of  the  several  varieties 
of  trees  on  the  estate. 
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On  Castle  Lawn. 

Cedar  of  Lebanon,  girt  three  feet  up,  19  ft.  i  in.;   height,  100  ft.; 

spread  of  branches,  98  ft.  6  ins. 
Cedrus  Deadora,  planted  by  the  King  of  Spain  in  1846,  girt  four 

feet  up,  8  ft.  4  ins.:  height,  73  ft. 
Picea  Cephalonica,  girt  four  feet  up,  11  ft.  4  ins.:  height,  81  ft. 
TuHp  Tree,  girt  four  feet  up,  9  ft.  2  ins.;  height  86  ft. 
Black  Walnut,  girt  four  feet  up,  9  ft.  8  ins.;  height,  81  ft.  10  ins  ; 

spread  of  branches,  88  ft. 

In  the  Park. 

Wellingtonia,  girt  four  feet  up,  13  ft.;  height,  97  ft. 

Do.  do.  10  ft.  3  ins.;  height,  86  ft.  9  ins. 

Beech,  girt  five  feet  up,  16  ft.;  height,  106  ft;  bole,  30  ft.  to  first 

branch. 
Abies  Menziesii,  girt  five  feet  up,  12  ft.;  height,  96  ft. 
Silver  Fir,  girt  five  feet  up,  13  ft.  5  ins.;  height,  124  ft. 
Do.  do.  10  ft.  2  ins.;  height,  116  ft. 

In  Woods. 

Abies  Douglasii,  girt  four  feet  up,   13  ft.  8  ins.;   height,  100  ft.; 

spread  of  branches,   76  ft. 

Larch,  girt  five  feet  up,  9  ft.  4  ins.;  height  of  stem,  60  ft. 

Do.  do.  7  ft.  4  ins.;  do.  60  ft. 

Do.  do.  6  ft.  8  ins.;  do.  60  ft. 

Do.  do.  6  ft.  8  ins.;  do.  60  ft. 

Corsican  Pine,  girt  five  feet  up,  7  ft.  4  ins.;  height,  60  ft.;  growth, 

65  years. 
Corsican  Pine,  girt  five  feet  up,   8  ft.  4  ins  ;  height,  60  ft.;  growth, 
65  years. 

The  largest  Cedar  of  Lebanon  jn  the  park  girt  four  feet  up, 
21  ft.  I  in.;  height,  no  feet;  spread  of  branches,  109  ft. 

Returning  from  Newbury  at  5-37,  the  members  arrived  at 
Reading  at  6-20,  and  in  the  course  of  an  hour  assembled  for  the 
Annual  Dinner. 


I 


381 


THE    ANNUAL    DINNER. 

The  Annual  Dinner  was  given  in  the  evening  of  Tuesday, 
August  1 8th,  the  President  (Mr.  Marshall)  in  the  chair,  being 
supported  by  His  Worship  the  Mayor  of  Reading  (Mr  A.  H.  Bull) 
and  about  seventy  ladies  and  gentlemen. 

The  President  proposed  "  His  Majesty  the  King,"  alluding  to 
the  splendid  statue  of  His  Majesty  which  adorns  the  entrance  to 
the  town  from  the  railway  station,  thanks  to  the  munificence  of 
Mr.  Martin  Sutton. 

The  National  Anthem  was  sung. 

The  health  of  "  Her  Majesty  the  Queen"  was  also  toasted. 

Mr.  Charles  Richardson  proposed  "The  Imperial  Forces," 
saying :  I  am  quite  at  a  loss  to  understand  why  such  an  important 
toast  has  been  placed  in  my  hands,  but  I  propose  it  with  a  great 
deal  of  pleasure,  as  it  is  always  received  with  enthusiasm. 
Whoever  saw  the  assemblage  of  ships  at  the  last  two  naval 
reviews  must  have  felt  a  thrill  of  pride.  (Cheers).  We  have 
the  greatest  confidence  in  the  Royal  Navy.  (Hear,  hear).  The 
Army  is  also  dear  to  our  hearts,  for  there  is  no  member  of  this 
Association,  I  should  say,  who  had  not  during  the  recent  war 
someone  near  and  dear  to  him  at  the  front.  We  have  heard  of 
mothers  giving  their  only  sons,  and  that,  too,  in  all  classes  of 
Society.  (Hear,  hear).  There  are  now  those  in  Somaliland  who 
are  suffering  very  great  hardships,  and  we  cannot  help  thinking 
of  them  in  those  dreadful  climates  while  we  are  at  home  enjoying 
good  things.  (Hear,  hear).  We  may  well  be  proud  of  our  Army. 
(Hear,  hear).  It  gives  me  great  pleasure  to  couple  with  the  toast 
the  name  of  Major  Beadon.     (Cheers). 

Major  Beadon  said  :  We  have  all  listened  with  pleasure  to  the 
words  of  Mr.  Richardson.  We  are  all  proud  of  the  Army,  and 
equally  proud  of  the  Navy.  The  Auxiliary  forces,  with  which  I 
am  connected,  are  struggling  after  a  high  ideal  of  efficiency,  and 
volunteering  is  now  a  serious  matter  and  not  child's  play.    Whether 
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conscription  will  be  introduced  in  the  near  future  is  a  moot  point ; 
but,  in  the  meanwhile,  the  Volunteers  are  alive  to  their  need  of 
serious  effort  after  efficiency.     (Cheers). 

Mr.  Joseph  S.  Gray  proposed  "  The  Mayor  and  Corporation 
of  Reading,"  saying :  There  are  gentlemen  in  this  room  who  have 
filled  the  office  of  Mayor,  an  office  I  never  did  hold,  though  I 
served  my  city  as  a  Member  of  the  Corporation  for  some  years, 
and  I  have  a  deep  sympathy  with  municipal  work.  The  training 
which  many  gentlemen  received  in  municipal  life  has,  as  we  know, 
fitted  them  for  higher  service  in  the  State.  (Hear,  hear).  The 
office  of  Mayor,  I  am  sure,  is  no  sinecure  in  Reading  any  more 
than  it  is  in  our  old  city  of  York.  I  rejoice  to  think  that  this 
borough  has  grown  so  rapidly,  and  we  see  evidences  of  progress 
and  increased  wealth  in  the  palatial  buildings  which  now  contrast 
with  those  of  the  older  style.  There  is  one  feature  which  the 
English  Arboricultural  Society  are  specially  interested  in — the 
efforts  of  towns  to  improve  their  trees  and  make  places  more 
beautiful  by  the  gifts  of  God  than  even  stone  or  bricks  or  terra- 
cotta can  make  them — and  in  that  respect  also  they  have  not  been 
disappointed.     (Cheers). 

The  toast  was  drunk  with  musical  honours. 

The  Mayor,  cordially  received,  said  :  I  have  been  able  to  defer 
a  short  holiday  until  to-morrow,  and  so  I  have  had  the  pleasure  of 
accepting  your  invitation  which  at  first  I  had  to  decline.  Mr. 
Gray  has  alluded  to  Reading  as  a  progressive  town,  and  though  we 
cannot  boast  of  the  large  populations  of  the  northern  towns  from 
which  some  of  your  company  come,  we  certainly  have  made  great 
strides.  We  have  two  large  industries — one  the  largest  of  its  kind 
in  the  world — and  we  have  enthusiastic  and  strong-minded  citizens 
determined  to  keep  Reading  in  the  front,  not  only  in  commerce, 
but  as  an  educational  centre.  We  shall  have;  in  a  few  years,  one 
of  the  largest  University  Colleges  in  the  South  of  England,  and  it 
is  now  recognized  that  municipal  bodies  must  give  serious  and 
thoughtful  attention  to  educational  affairs.  I  have  met  many 
societies  during  my  three  years  of  office,  and  I  have  not  been  at 
a  loss  to  say  something  to  interest  them,  but  when  you  talk  about 
trees,  you  have  at  last  found  nic  out.    (Laughter).     I  can  tell  you, 
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however,  small  judge  though  I  am,  that  in  this  and  the  county 
which  you  are  to  visit,  you  will  find  some  of  the  finest  trees  in  the 
South  of  England.  I  do  not  know  whether  as  a  municipality 
we  have  been  very  favourably  disposed  towards  the  planting  of 
trees.  I  myself  have  always  had  an  open  mind.  But  even  in  a 
Corporation  like  Reading  we  get  some  "cranks," — (laughter) — and 
we  have  some  inclined  to  the  view  that  the  health  of  Reading  is 
not  so  well  preserved  if  we  have  too  many  trees.  (Laughter).  I 
have  pleasure  in  bidding  the  Society  hearty  welcome  on  behalf  of 
the  Corporation  and  my  fellow-citizens,  and  I  trust  you  will  all 
carry  away  with  you  very  pleasant  recollections  of  your  stay  in 
Reading.     (Cheers). 

Sir  Hugh  Beevor  said  :  The  toast  I  have  the  honour  of  pro- 
posing is,  "The  Proprietors  of  Estates  we  have  visited  and  hope  to 
Visit."  From  what  we  have  seen  at  Highclere  to-day,  we  know 
what  a  fund  of  information  is  at  our  hands.  VVe  have  pleasant 
recollections  of  arboricultural  beauties  of  every  sort  and  kind,  in 
those  great  tulip  trees  and  hickories,  and  in  the  marvellous  conifers. 
Speaking  of  conifers  reminds  me  that  I  have  seen  in  the  Reading 
Museum  some  silver  fir  imported  into  this  country  before  the  year 
loo,  taken  from  casks  in  the  wells  of  the  old  Roman  town  of 
Silchester.  That  is  a  matter  of  peculiar  interest  when  we  think 
of  the  silver  firs  which  Mr.  Storie  has  pointed  out  to  us  to-day, 
and  which  we  should  have  to  go  to  the  far  corners  of  the  British 
Isles  to  find  their  equals.  (Hear,  hear).  Then  we  saw  the  fine 
Abies  Douglasii  and  Abies  Metiziesii,  and,  besides  that,  Mr.  Storie 
gave  us  glimpses  of  the  actual  forestry  which  is  now  rearing 
monarchs  of  the  woods  for  generations  yet  unborn,  and  which 
proved  to  us  that  Mr.  Storie  is  very  zealously  placing  at  the  service 
of  the  Earl  of  Carnarvon  the  best  knowledge  of  the  present  day. 
(Cheers).  Of  favours  to  come  it  is  difficult  for  me  to  speak.  We 
have  in  Savernake  the  only  private  forest  in  the  British  Isles ;  and 
in  regard  to  Longleat,  we  are  already  armed  with  a  most  valuable 
description  furnished  by  Mr.  A.  C.  Forbes,  whose  valuable  con- 
tributions to  our  Transactions  are  appreciated  by  all  of  us.  (Hear, 
hear).  I  couple  with  the  toast  the  names  of  Mr,  Storie  and  Mr. 
A.  C.  Forbes,  and  I  am  sorry  that  the  Marquis  of  Ailesbury's 
representative  could  not  be  with  us  to  night.     (Cheers). 
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Mr.  Storie,  replying,  said  :  As  you  heard  Mr.  Rutherford  say 
to-day,  we  are  much  in  sympathy  with  the  Society  and  welcome  it 
to  Highclere.  Mr.  Forbes  has  stolen  a  march  on  me  and  printed 
something  about  Longleat,  (Laughter).  However,  I  will  give  you 
a  brief  sketch  of  what  we  are  doing  at  Highclere.  (Hear,  hear)- 
The  nursery  is  valued  once  every  year,  and  all  that  is  brought  on  to 
the  estate  and  planted  goes  through  the  nursery  accounts,  so  that 
the  nursery  has  to  bear  the  brunt  of  it.  A  record  of  the  place  and 
date  of  planting  of  the  trees  is  kept.  Every  wood  is  specially  named, 
and  the  timber  felled  in  that  particular  plantation  is  placed  to  its 
credit  and  the  labour  against  it.  With  regard  to  the  coppices,  I  am 
sorry  to  say  that  underwood  is  now  falling  out,  especially  the  hazel 
coppices,  which  consist  of  hazel  and  a  little  birch.  That  is 
generally  used  for  sheep  crates  and  hurdles,  and  there  is  plenty  of 
demand,  but  not  enough  labour  to  work  it.  Labour  is  our  great 
difficulty,  and  therefore  we  are  letting  our  coppices  up  into  high 
woods.  Where  there  are  not  enough  self-sown  plants,  we  assist 
them  by  replanting.  For  what  is  called  "  gully  wood  " — alders, 
birches,  etc. — there  is  a  better  demand.  VVe  sold  that  u])  this 
year  at  j[^\2  2s.  6d.  per  acre  for  about  fifteen  years'  growth,  and 
we  generally  can  get  ;j^5,  ;^6,  or  ^8  an  acre  for  nine  years' 
cutting.  We  cut  about  seventy  acres  per  annum  of  that  sort  of 
wood,  and  of  course  cut  down  all  oak  that  is  deteriorating  or 
going  back.  I  thank  you  very  much  for  the  kind  way  in  which 
you  have  coupled  my  name  with  the  toast.  I  am  only  sorry  you 
did  not  have  a  longer  time  at  Highclere.     (Hear,  hear). 

Mr.  A.  C.  Forbes  also  replied,  saying  :  I  hope  the  visit  will  be 
a  success.  I  have  been  at  Longleat  only  eighteen  months.  This 
is  the  first  visit  the  Society  has  paid  to  Wiltshire,  and  what  it  needs 
in  this  part  of  the  country  is  a  little  more  advertising.  People  do 
not  understand  what  arboricultural  means ;  they  associate  it  with 
"aboriginal,"  and  think  we  are  a  missionary  society.  (Laughter, 
and  a  voice:  "So  we  are").  If  the  Council  meetings  were  held  in 
different  centres  it  would  increase  the  interest  taken  in  the  Society. 
(Hear,  hear).  I  hope  something  of  the  kind  may  be  arranged  in 
future.     (Hear,  hear). 

Mr.  H.  J.  Elwes,  proposing  "Forestry  Education,"  said:  I  have 
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for  thirty-five  years  been  going  about  and  admiring  trees  in  all 
parts  of  the  world,  and  I  am  only  now  beginning  to  realise  what 
an  enormous  subject  forestry  is.  Some  years  ago  I  attended  the 
funeral  of  a  distinguished  forester  in  Perthshire,  and  I  thought 
there  could  be  no  monument  more  beautiful  than  the  magnificent 
Douglas  firs,  covered  with  snow,  which  grew  all  around,  testifying 
to  the  energy  and  skill  of  David  Douglas,  at  first  a  poor  working 
gardener.  There  is  not  a  chance  for  every  forester  to  leave  such 
a  monument,  but  there  is  a  call  in  forestry  for  the  best  brains  of  a 
man  in  understanding  the  subject  thoroughly.  (Hear,  hear). 
Nature  must  be  always  our  first  instructor,  a  man  cannot  be 
practical  by  merely  studying  books.  The  greatest  need  of  the 
forester  is  the  faculty  of  exact  observation,  that  is  the  foundation 
of  good  forestry.  (Hear,  hear).  The  longer  one  lives  the  more 
one  learns,  and  finds  how  much  there  is  to  be  learned,  and  though 
I  do  not  want  to  throw  cold  water  on  the  books  which  have  been 
written  as  to  German  methods,  everyone  must  find  out  for  himself 
and  be  a  practical  worker  before  he  begins  to  dogmatise.  There 
are  vast  differencies  of  soil  and  climate  to  be  considered,  and 
observation  is  a  prime  essential.  Most  of  the  members  of  this 
Society  are  not  working  with  their  own  money  on  their  own  land, 
and  it  is  necessary,  therefore,  to  interest  the  proprietors  in  the 
forestry  on  their  estates.  I  know  a  great  many  men  who  would  be 
more  fond  of  their  trees  than  they  would  be  of  their  game,  but  they 
are  disheartened  by  bad  management,  or  at  the  thought  of  the 
long  waiting  that  there  must  be  to  secure  the  results  of  good 
management.  Therefore  one  of  the  most  important  qualities  in  a 
young  forester  is  tact  and  a  nice  manner,  so  as  to  induce  his 
employer  to  realise  the  possibilities  of  forestry,  and  to  permit  him 
to  use  his  abilities  to  the  best  advantage.  (Hear,  hear).  It  must 
be  very  trying  for  a  young  forester  to  find  the  game  predominant, 
but  the  state  of  affairs  existed  in  the  past  and  will  exist  in  the  future, 
and  nothing  but  ability,  tact,  patience  and  good  management  would 
overcome  it.  (Hear,  hear).  The  more  thoroughly  the  forester 
did  his  work,  the  more  satisfaction  he  would  derive  from  it  as  he 
went  through  life.  (Cheers).  I  am  going  to  couple  with  the  toast 
the  name  of  Dr.  Somerville,  who  has  attained  a  distinguished 
position,  solely  by  his  own  practical  knowledge  and  ability  and 
energy.     The  high  appointment  that  Dr.  Somerville  holds  is,  in  a 
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way,  regarded  by  the  members  as  an  honour  to  the  Society,  and  we 
acknowledge  him  as  one  of  those  who  has  done,  and  is  doing,  a 
great  deal  to  bring  about  a  great  improvement  in  regard  to  forestry 
matters.     (Cheers). 

Professor  Somerville,  who  was  cheered  on  rising  to  respond, 
said  :  The  toast  is  a  very  important  one.  In  the  Report  of  the 
Forestry  Commitlee,  education  in  its  broadest  sense  is  put  as  by 
far  the  most  important  object  to  try  to  attain  in  order  to  improve 
the  woodlands  and  forests  of  this  country.  (Hear,  hear).  Educa- 
tion takes  many  forms — the  systematic  education  of  the  classroom, 
that  which  is  derived  from  reading,  and  that  which  is  associated 
with  gatherings  such  as  this  this  evening  for  the  free  interchange  of 
opinion,  and  that  which  results  from  the  inspection  of  woodlands 
while  on  such  annual  visits.  (Hear,  hear).  In  the  past,  forestry 
education  in  this  country  has  been  largely  neglected.  Only  in  the 
year  1889  was  systematic  education  in  forestry  first  seriously  taken 
in  hand,  and  I  may  lay  claim  to  having  taken  some  little  part — 
of  a  missionary  character — (hear,  hear,  and  laughter) — in  that 
development.  (Hear,  hear).  It  was  only  in  the  year  1889  that 
forestry  lectures  in  the  University  of  Edinburgh  were  begun,  and 
I  am  glad  that  they  have  been  continued  ever  since.  In  the  old 
days  a  forester  who  wanted  to  thoroughly  prepare  himself  had  to 
begin  by  learning  what  his  father  had  to  tell  him,  and  he  had  then 
to  proceed  into  the  nursery,  where  he  became  initiated  in  the 
rearing  of  seedlings  and  transplanted  trees,  and  then  he  had  to  go 
into  the  forest  and  get  the  ablest  man  he  could  to  train  him.  But 
that  took  a  great  deal  of  time,  and  it  became  the  duty  of  those 
who  devoted  themselves  to  the  subject  to  try  to  compress  that 
course  of  instruction  into  shorter  limits.  Those  of  you  who  have 
studied  the  Report  of  the  Forestry  Committee,  of  which  our 
chairman  was  a  distinguished  member — (cheers) — will  remember 
that  the  Committee  recommended  to  the  Government  two  definite 
lines  of  education.  The  Committee  had  in  their  minds  the  fact 
that  a  great  deal  nt  the  forestry  of  the  kingdom  depended  upon  the 
landlords,  and,  as  it  too  often  happened  that  the  landowner  realised 
the  many  advantages  of  forestry  too  late  in  life  to  reap  the  crop 
which  he  had  sown,  the  Committee  tried  to  think  of  a  scheme 
which  would  direct  the  attention  of  the  landed  classes  to  forestry 
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questions  before  the  landowner  had  got  into  the  sere  and  yellow 
leaf,  and  when  they  were  most  impressionable,  hence  the  Committee 
recommended  the  establishment  of  a  forestry  curriculum  in  the 
Universities  where  the  young  landowners  most  do  congregate. 
(Cheers).  Then,  remembering  that  not  only  must  the  landowners 
know  and  like  the  subject,  but  they  must  have  facilities  for  engaging 
competent  foresters,  the  Committee  suggested  the  creation  of  a 
great  forestry  centre  in  one  or  other  of  the  Crown  woodlands, 
where  systematic  practical  and  theoretical  training  would  be  given. 
(Hear,  hear.)  By  that  means  it  is  hoped  that  what  would  originally 
have  occupied  at  least  ten  years  will  be  compressed  into  three. 
(Hear,  hear).  The  recommendations  of  the  Committee  are  prac- 
tical, and  I  have  reason  for  saying  that  I  hope  that  the  Committee's 
object  will  at  no  very  distant  date  be  realized.  (Cheers).  Some 
people  have  rushed  into  print  and  complained  that  the  Committee 
did  not  go  far  enough  in  their  recommendations,  and  they  talked 
lightly  about  twenty  millions  of  acres  of  land  in  this  country 
hungering  for  trees.  (Laughter).  The  Committee  had  been 
prudent,  and  only  asked  for  what  was  practicable.  (Cheers).  In 
the  year  1889  I  had  the  honour  of  starting  the  courses  in 
Edinburgh,  and  I  have  the  very  great  pleasure  to-night  of  seeing 
at  this  table  the  most  distinguished  student  of  my  first  class. 
(Cheers).  I  will  not  further  indicate  him,  knowing  he  is  a  modest 
man,  but  I  am  glad  that  he  is  now  at  the  very  head  of  his  pro- 
fession, and  that  before  he  has  attained  the  age  of  forty  years. 
(Cheers).  I  trust  still  greater  successes  lie  before  him — (cheers) — 
and  that  the  path  of  progress  for  him  in  the  future  may  be  even 
easier  than  it  has  been  in  the  past.  (Cheers).  During  my  career 
I  must  have  passed  two  or  three  hundred  young  men  through  my 
hands,  and  it  is  extremely  gratifying  to  me  to  have  done  something 
for  forestry  education.  (Cheers).  Now  that  the  Reading  College 
has  been  raised  to  the  status  of  an  University  College,  I  trust  that 
the  Mayor  will  do  his  best  to  see  that  forestry  is  worthily  repre- 
sented in  its  curriculum,  and  that  that  will  be  followed  by  the 
appointment  of  a  man  who  will  be  a  credit  to  the  college  and  a 
source  of  gratification  to  the  Society.  (Cheers).  It  is  a  great 
pleasure  to  me  to  find  that  the  English  Arboricultural  Society  is 
growing  and  flourishing  like  the  oak  tree,  its  emblem,  and  I  doubt 
not  that  it  will  continue  to  flourish  in  the  future.     (Cheers). 
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Mr.  Bernard  Cowan  (senior  Vice-President  of  the  Society) 
proposed  the  health  of  the  members  of  the  Society,  saying :  The 
Society  is  now  in  its  twenty-second  year,  and  the  excellent  work 
which  has  been  done  in  the  past  promises  well  for  the  future.  I  can 
assure  Mr.  A.  C.  Forbes  that  his  exceedingly  valuable  suggestion, 
that  the  Council  Meetings  should  be  held  in  various  centres,  will 
receive  the  heartiest  support  from  the  Council  of  the  Society. 
(Hear,  hear).  I  have  great  pleasure  in  associating  the  toast  with 
the  name  of  the  President,  Mr.  George  Marshall.     (Cheers). 

The  toast  was  drunk  with  musical  honours. 

The  President  :  I  am  very  much  honoured  by  the  flattering 
way  in  which  you  have  coupled  my  name  with  the  toast  as 
President  of  the  Society.  I  have  taken  the  keenest  interest  in  the 
Society,  and  I  hope  to  continue  to  do  so.  (Cheers).  I  hope  that 
the  suggestion  that  has  been  made  to-night  by  Mr.  Forbes  for 
increasing  the  interest  of  the  South  of  England  in  the  work  of  the 
Society  will  result  in  its  further  advancement.     (Cheers). 

Mr.  J.  R.  Brown  said :  There  is  one  toast  which  should  not  be 
forgotten,  that  of  Mr.  John  Davidson,  our  Secretary.  I  know  the 
good  work  he  has  done  for  many  years,  and  I  am  sure  we  all  regret 
he  is  not  here  to  night.  ^Hear,  hear).  lam  sure  also  that  nothing 
has  given  him  greater  satisfaction  than  the  message  which  his 
worthy  son — (hear,  hear) — has  probably  sent  him  that  everything 
has  gone  admirably  so  far  in  connection  with  this  meeting.  We 
cannot  part  without  drinking  to  his  good  health  and  long  life  and 
prosperity.      (Cheers). 

This  concluiied  the  proceedings. 

During  the  evening  some  of  the  members  sang,  and  Mrs.  Edward 
Davidson  kindly  acted  as  accompanist. 

Mr.  Charles  Richardson  exhibited  during  the  evening  some 
photographs  of  Rockingham  Forest,  which  were  much  admired. 
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VISIT    TO    LONGLEAT. 

The  members  made  an  early  start  by  special  train  on  Wednesday 
morning  to  Warminster,  en  route  for  Longleat,  and  were  conveyed 
in  brakes  to  the  estate,  under  the  guidance  of  Mr.  A.  C.  Forbes, 
the  Marquis  of  Bath's  forester  at  Longleat. 

The  members  alighted  at  Westbury,  where  the  ironworks  are 
unfortunately  not  now  working.  The  White  Horse  on  the  hill 
above  the  town  of  course  attracted  attention.  The  latter  is  cut 
out  of  the  chalk,  and  is  supposed  to  be  of  ancient  date.  It  is  said 
to  commemorate  the  victory  of  Alfred  the  Great  over  the  Danes 
at  Edington,  or  Aethendune,  a  small  village  a  short  distance  to  the 
east,  but  as  the  exact  site  of  the  ancient  Aethendune  is  a  matter 
of  some  uncertainty,  the  origin  of  the  White  Horse  is  more  or  less 
conjectural.  Leaving  the  railway  station  the  route  left  the  town 
of  Westbury  on  the  left,  passed  through  the  village  of  Westbury 
Leigh,  and  on  to  Chapmanslade.  Between  these  last-named  villages 
the  road  cut  through  the  estate  of  Mr.  Chas.  Phipps,  whose  liking 
for  arboricultural  matter  was  proved  by  the  clumps  of  ornamental 
coniferae  dotted  about  on  either  side  of  the  road.  From  Chap- 
manslade the  road  passed  by  Corsley  Church,  adjoining  which  is 
a  farmhouse,  said  to  be  that  in  which  Sir  Walter  Raleigh  smoked 
his  first  pipe,  and  here  the  devotees  of  "  my  Lady  Nicotine " 
raised  their  hats  and  formally  honoured  Raleigh's  memory  by 
lighting  their  pipes.  Before  reaching  the  entrance  gate  to  Longleat, 
the  residence  of  Mr.  T.  Cookson  was  passed,  with  its  herd  of 
pedigreed  Shorthorns,  well  known  in  the  district. 

In  order  to  clearly  understand  the  aistinctive  features  of  the 
scenery  surrounding  Longleat  park  and  woods,  it  is  necessary  to 
glance  at  the  geological  character  of  the  immediate  surroundings. 
The  estate  lies  on  three  distinct  geological  formations.  The  Chalk 
occupying  the  eastern  and  southern,  the  Greensand  the  central,  and 
the  Middle  Oolite  the  northern  and  western  portions.  A  visitor 
approaching  Longleat  from  Warminster,  has  at  his  back  the  bold 
headland  of  the  Downs,  which  drop  abruptly  three  or  four  hundred 
feet  along  the  line  of  their  junction  with  the  Greensand  below.     As 
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the  ground  approaches  Longleat  it  again  rises,  at  first  gradually, 
and  then  sharply  through  the  woods,  until  the  summit  of  the 
Greensand  ridge  is  reached  at  the  park  boundary.  This  ridge 
then  drops  suddenly  away  towards  the  west  (just  as  the  Chalk 
behind  dropped  to  the  Greensand)  until  the  Oxford  Clay  is  reached 
in  the  bottom.  The  view  which  is  thus  suddenly  afforded  the 
visitor  from  this  crest  is  one  of  the  finest  in  the  county.  Looking 
over  the  wooded  slopes  of  the  park,  the  eye  takes  in  at  a  glance 
the  whole  of  the  richly  wooded  country  lying  between  it  and  the 
Mendip  Hills  towards  the  west,  while  to  the  north  the  valley  of 
the  Avon  in  the  direction  of  Bath  and  Bristol  is  overlooked.  The 
beauty  of  the  view  lies  less  in  its  distance  than  in  the  undulating 
and  broken  character  of  the  fore  and  middle  ground  which  it 
embraces,  and  which  provide  a  series  of  wooded  hills  and  valleys, 
over  and  between  which  the  slopes  of  the  distant  hill  ranges  can 
be  seen  in  the  background.  As  the  hill  is  descended  towards 
Longleat,  this  view  varies  at  every  turn  of  the  drive,  and  is 
only  shortened  when  the  valley  in  which  the  house  stands  is 
reached. 

Longleat  House  occupies  the  site  of  a  Priory  which  existed 
previous  to  the  Reformation,  and  which  belonged  to  the  Abbey  of 
Glastonbury.  The  present  building  was  commenced  about  1565 
by  :Sir  John  Thynne,  whom  some  have  identified  as  John  of 
Padua,  the  reputed  architect.  Its  erection  occupied  many  years, 
and  a  number  of  Scotch  masons  were  engaged  on  the  walls  and 
stone-work.  These  men  were  Presbyterians,  and  built  a  chapel 
in  the  village  of  Horningsham,  which  is  now  occupied  by  the 
Primitive  Methodists,  and  is  said  to  be  the  oldest  chapel  in 
England.  About  1690,  extensive  gardens  were  laid  out  by  London 
and  Wise  in  the  Dutch  style  then  in  fashion.  These  were  cleared 
away  by  "Capability"  Brown  about  1750,  but  some  of  the 
groves  or  ^avenues  still  remain,  although  they  now  form  part  of 
the  park. 

The  deer  park  is  about  1000  acres  in  extent,  and  is  heavily 
timbered.  At  one  time  it  formed,  together  with  many  of  the  woods, 
part  of  the  extensive  forest  of  Selwood,  which  occupied  a  consider- 
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able  tract  of  country  in  Somerset,  Dorset  and  Wilts.  The  part 
adjoining  the  main  avenue  is  probably  the  oldest  part  of  the  park, 
the  avenue  itself  having  evidently  been  planted  at  or  about  the 
time  that  the  house  was  built.  It  originally  consisted  of  English 
elms,  but  few  of  the  old  trees  are  now  left,  and  the  gaps  have  been 
filled  up  from  time  to  time  with  limes,  chestnuts,  Cornish  and 
English  elms,  etc. 

The  chief  features  of  the  park  owe  their  existence  to  the  ideas  of 
"  Capability  "  Brown.  These  are  the  beech  woods  which  crown 
the  Greensand  ridge  which  runs  along  the  east  side  of  the  park, 
and  the  various  clumps  and  groups  judiciously  dotted  about  the 
slopes  below.  From  a  landscape  point  of  view,  the  beech  woods, 
like  most  of  Brown's  work,  are  rather  heavy,  especially  during  the 
summer  months,  but  as  time  goes  on,  and  wind  and  natural  decay 
thin  their  ranks,  this  heaviness  will  gradually  disappear.  As  timber 
trees,  the  best  specimens  are  found  on  the  two  ends  of  the  ridge, 
those  in  the  centre  having  been  rendered  coarse  and  knotty  by 
thinning.  The  clumps  and  single  trees  on  the  slopes  have  been 
planted  with  great  taste,  especially  those  put  in  during  the  last  fifty 
years,  and  consist  of  elm,  beech,  birch,  lime,  planes  and  chestnuts. 
But  the  finest  timber  in  Longleat  Park  is  found  in  what  is  known 
as  "  The  Grove."  This  is  a  clump  of  trees  intersected  by  narrow 
avenues,  which  were  planted  in  1690,  when  the  gardens  already 
mentioned  were  laid  out.  The  avenues  are  composed  almost 
entirely  of  limes,  and  radiate  from  a  centre  facing  the  house  ;  but 
between  and  adjoining  these  are  many  fine  specimens  of  oak, 
poplar,  lime,  silver  fir,  etc.  The  first  Weymouth  pine  introduced 
into  this  country  is  said  to  have  been  planted  in  this  grove,  but 
has  long  since  disappeared.  On  the  north  side  of  the  park,  what 
is  apparently  a  small  fragment  of  the  old  Selwood  Forest  still 
remains,  consisting  of  pollard  oak,  ash,  etc.  Many  of  these  trees 
are  of  great  girth,  but  are  all  more  or  less  hollow,  and  useless 
for  timber  purposes,  but  they  afford  a  very  good  example  of  those 
relics  of  ancient  forests,  which  are  gradually  disappearing  through- 
out the  country. 
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The   finest   specimens    of  timber    trees   in    the    park    are   the 


following  dimensions  : — 

In  the  Grove. 

Girth 

Height. 

at  5  ft. 

Cub.   Con. 

*Oak  {Q.  Peduncidata) 

- 

100  ft. 

-     23  ft.  I  in. 

-      950 

Abele  Poplar 

- 

120  ft. 

-     15  ft.  3  in. 

-     450 

Lime  {T.  Europea) 

- 

120  ft. 

-     12  ft.  3  in. 

-      400 

Pheasantry  Paddock. 

Oak  ((2-  Peduncidata) 

- 

92  ft. 

-     15  ft.  10  in. 

-      330 

)>                                              X 

- 

92  ft. 

16  ft.  0  in. 

-      350 

}»                       )» 

- 

95  ft. 

-     i8_ft.  5  in. 

-      390 

>>                          >' 

- 

90  ft. 

-     18  ft.  6  in. 

-      300 

Various  Parts  oi 

^  Park. 

Lime  ( T.  Europea) 

- 

120  ft. 

-     15ft.    Sin. 

)»                 >> 

- 

120  ft. 

-     14  ft.  II  in. 

»                 )> 

- 

80  ft. 

16  ft.  2  in. 

■Oak  ( Q.  Pedwiculata) 

- 

77  ft- 

-     23  ft.  I  in. 

j»                   >i 

- 

40  ft. 

-     21  ft.  2  in. 

11                   » 

- 

85  ft. 

-     18  ft.  9  in. 

»                    » 

- 

35  ft. 

-     27  ft.  3  in. 

»                    >> 

- 

70  ft. 

-     17  ft.  5  in. 

))                    » 

- 

70  ft. 

-     20  ft.  10  in. 

Rookery  Clump. 

Ash  (/''.  Excelsior) 

- 

120  ft. 

-      12  ft,  8  in. 

-      250 

»>              » 

- 

90  ft. 

13  ft.  6  in. 

-      300 

Spanish  Chestnut  (C  Vesca) 

90  ft. 

17  ft.  6  in. 

M                 >>              » 

80  ft. 

-     15^-3  •"• 

'Individual  Measurements  of  thi 

is  tree  are 

; 

32 

X  50 

— 

555 

30 

X  27 

= 

151 

30 

X    21 

- 

90 

15 

X    21 

- 

45 

20 

X   15 

= 

31 

Odd  Timber 

80 

Total         -         952 


PEDUxNCULATE     OAK    IN    THE    PARK,    LONCLEAT. 

Height,  90  feet ;  Girt  at  5  feet,  18  feet  6  incbes  ;  Cubic  Contents,  400  feet ;  Age, 
Soil  and  Geological  Formation,  Strong  Loam,   Oxford  Clay  :    Elevation,  300  feet. 
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The  Main  Avenue. 


Girth 

Height  at  5  ft.         Cub,  Con. 

English  Elm  -  -     no  ft.  -  17  ft.  3  in. 

„  „  -  -     120  ft.  -  16  ft.  9  in. 

„  „  -  110  ft.  -  16  ft.  9  in. 

„  ,,  -  -     no  ft.  -  17  ft.  6  in. 

„  „  -  -     120  ft.  -  20  ft.  o  in. 

„  „  -  -     120  ft.  -  21  ft.  2'in. 

Lime  {T.  Eiiropea)  -     120  ft.  -  15  ft.  4  in. 

The  Woods. 

It  has  already  been  stated  that  the  geological  features  of  the 
Longleat  estate  have  a  great  deal  to  do  with  the  scenery  of  the 
park.  It  is  equally  within  the  truth  to  say  that  they  have  exercised 
quite  as  much  influence  upon  the  character  and  growth  of  the 
woods,  and  have  been  the  means  of  dividing  these  into  three 
distinct  classes.  On  the  thin  soils  and  exposed  situations  on  the 
Downs,  trees  are  not  only  few  in  number,  but  are  small  in  size. 
Clumps,  varying  from  one  to  ten  acres  in  extent,  and  composed  of 
beech,  Scots  fir,  larch,  Corsican  and  Austrian  pines,  etc.,  are  the 
rule  here,  and  they  have  been  planted  for  ornament,  game,  or 
shelter  only.  As  a  permanent  tree,  beech  has  done  by  far  the 
best  on  the  pure  Chalk,  although  its  growth  has  been  slow.  Scots  fir 
has  done  well  for  about  fifty  or  sixty  years,  and  then  shows  a 
tendency  to  gradually  die  off  one  by  one;  and  spruce  requires 
shelter  to  grow  to  any  size.  Austrian  and  Corsican  pines  seem 
to  be  the  most  suitable  species  amongst  the  conifers,  although  few 
trees  of  any  age  exist  at  present.  But  in  the  case  of  trees  generally, 
it  may  be  taken  for  granted  that  growth  is  slow  after  the  first 
twenty  or  thirty  years,  and  they  rarely  grow  into  anything  of  much 
use  for  commercial  purposes.  On  the  lower  ground  and  valleys, 
where  the  surface  soil  is  deeper,  and  the  ground  more  sheltered, 
ash  does  very  well,  and  produces  tough  if  small  timber.  But  the 
best  specimens  of  timber  trees  to  be  found  in  the  Chalk  districts 
are  amongst  the  English  elms,  although  these,  of  course,  only 
exist  in  fields  and  hedgerows,  and  do  not  occur  in  ordinary 
plantations.  Trees  containing  from  one  to  three  hundred  feet  of 
timber  may  be  met  with  on  chalky  loam  which  will  not  produce 
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anything  half  that  size  in  other  species,  and  it  is  a  valuable  tree 
for  landscape  effect  on  this  class  of  soil.  But  as  a  general  rule 
trees  are  not  planted  on  the  Chalk  with  the  idea  of  obtaining 
marketable  timber,  and  they  are  usually  allowed  to  stand  until 
they  die  or  are  blown  down. 

It  is,  however,  to  the  Greensand  formation  that  the  Longleat 
woods  owe  their  most  interesting  features.  This  formation  varies 
from  a  fine  deep  sand  to  a  coarse  gravel,  and  lies  at  an  elevation 
of  300  to  600  feet  above  sea-level.  About  2,000  acres  of  wood- 
land stand  on  this  formation,  and  the  greater  part  of  them  occupies 
land  which  was  originally  a  common  or  sheep-walk,  and  probably 
not  worth  more  than  2S.6d.  per  acre  for  pasturage  or  cultivation. 
As  far  as  can  be  ascertained,  about  1,000  acres  of  this  land  was 
planted  during  the  period  from  1750  to  1800,  and  during  the  life- 
time of  the  first  Marquis  of  Bath,  and  the  remainder  from  time  to 
time  since.  A  great  deal  of  odd  ground  left  unplanted  in  valleys, 
etc.,  for  the  convenience  of  shooting,  or  for  landscape  effect,  is 
now  covered  with  a  growth  of  self-sown  birch,  Scots  fir,  ash,  etc., 
so  that  very  few  bare  spots  exist  on  a  compact  area  of  about 
1,500  acres. 

The  earlier  plantations  chiefly  consisted  of  Scots  fir  and  beech, 
with  a  few  oak  and  silver  fir.  Whether  larch  was  originally  mixed 
with  these  species  at  the  time  of  planting,  it  is  difiicult  to  say;  but 
if  so,  only  one  here  and  there  now  remains.  Spruce  and  Weymouth 
pine  were  also  planted  in  places,  and  the  growth  of  all  species  has 
been  rapid  throughout. 

The  system  of  managing  these  woods  on  the  Greensand  for  the 
last  fifty  years  or  so,  has  been  that  of  clear,  felling,  and  replanting, 
At  the  commencement,  when  a  large  area  of  ripe  timber  was  ready 
for  the  axe,  large  clearings  were  made,  and  the  timber  was  sold 
and  sawn  up  on  the  spot  into  fencing,  etc.  But  at  the  present 
time,  pit-wood  is  the  only  use  to  which  this  class  of  wood  is  put 
in  any  quantities,  unless  it  be  the  beech  or  larch,  for  which  other 
uses  can  be  found.  Scots  fir,  spruce,  or  silver  fir  jiractically  all  go 
to  the  Radstock  collieries,  about  sixteen  miles  distant,  and  a  fairly 
steady,  although  moderate  demand  exists  for  it  in  that  direction. 
About  ten  to  twenty  acres  are  disposed  of  annually  in  this  way, 
the  timber  being  sold  by  the  cubic  foot  in  small  lots  of  ten  trees 
or  so  in  a  lot.     Small  timber  is  usually  preferred  to  large,  but  even 
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the  largest  silver  firs,  containing  200  to  300  cubic  feet  are  taken 
off.  The  price  obtained  for  Scots  fir  in  the  wood  is  8d.  per  foot, 
and  for  silver  fir  and  spruce  yd.,  which  is  resold  at  the  collieries 
for  about  20s.  per  ton.  Most  of  the  pit  wood  dealers  are  coal 
merchants  as  well,  and  the  disadvantage  of  a  long  return  journey 
with  empty  wagons  is  thus  avoided. 

After  the  ground  is  cleared  of  timber  and  brushwood,  it  is 
usually  replanted  the  following  spring,  the  absence  of  the  pine- 
weevil  in  this  part  of  the  country  rendering  an  interval  unnecessary. 
About  ten  to  twelve  acres  are  replanted  at  a  time,  in  as  compact 
blocks  as  possible,  and  the  area  surrounded  by  wire  netting 
standing  3  ft.  6  in.  out  of  the  ground.  Pit-planting  is  the  usual 
system  adopted,  and  owing  to  the  presence  of  roots  and  the  stony 
nature  of  a  great  deal  of  the  ground,  is  the  only  one  giving  success- 
ful results  on  a  large  scale.  A  layer  of  dry  peat  from  six  to  nine 
inches  in  depth  on  the  surface  also  makes  pitting  desirable,  as 
without  it  it  is  difficult  to  bring  the  roots  in  contact  with  the  soil 
below.  Hole  digging  costs  about  2s.  per  100,  and  about  2000 
holes  are  dug  on  an  average  per  acre.  The  species  chiefly  used 
in  replanting  are  larch,  beech,  Spanish  chestnut,  Weymouth  pine, 
Douglas  fir,  etc.,  all  but  the  first  being  grouped  at  eight  feet  apart, 
according  to  the  situation  and  soil.  Larch  is  used  for  filling  up 
throughout,  and  birch  also  comes  up  in  large  quantities,  and 
quickly  fills  up  blanks.  The  total  cost  of  planting  per  acre, 
exclusive  of  wire-netting,  varies  from  ;^6  to  ^£8.  This  cost  is 
further  increased  by  the  rank  growth  of  bracken  which  exists 
practically  over  the  entire  Greensand  area.  This  must  be  cut  or 
chopped  down  at  least  twice  in  the  season  during  the  first  two  or 
three  years  after  planting.  The  cost  of  replanting  is  consequently 
high,  and  above  the  average  throughout  England. 

Although  the  Greensand  generally  is  undoubtedly  favourable  to 
the  growth  of  larch,  it  does  not  always  form  an  ideal  soil  for  it. 
Disease  is  plentiful,  but  except  on  spots  here  and  there,  it  does 
not  interfere  with  its  growth  to  any  great  extent.  But  on  the 
drier  situations,  heartrot  is  very  prevalent,  especially  after  the 
fortieth  or  fiftieth  year.  This  means  that  the  crop  must  either 
be  cut  early,  or  that  a  great  deal  of  it  deteriorates  in  value  the 
longer  it  is  allowed  to  stand.  Considered  as  a  mere  paying  crop 
a  mixture  of  larch  and  Spanish  chestnut  probably  pays  better  than 
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anything  that  can  be  grown  on  this  class  of  soil  and  in  this  particular 
district,  both  species  selling  well  for  pit  wood,  fencing  materials,  and 
so  on.  But  the  adoption  of  short  rotations  on  a  large  scale  is  not 
always  to  be  recommended  on  a  private  estate.  The  great  difficulty 
on  most  of  these  is  to  obtain  the  owner's  sanction  to  clear  ground 
at  any  age,  and  so  long  as  it  presents  any  appearance  of  being 
wooded,  and  carries  a  few  trees  to  the  acre,  it  is  often  maintained 
in  that  condition  for  an  indefinite  period.  There  is  no  doubt  that 
the  clearing  off  of  a  heavy  crop  of  timber  makes  a  great  mess 
which  owners  have  no  great  liking  for,  and  many  prefer  to  put  up 
•with  a  jiecuniary  loss  lather  than  submit  to  it.  However  profitable 
larch  may  be  up  to  a  certain  age,  it  is  not  a  species  which  can  be 
depended  upon  in  a  long  rotation,  and  the  planter  of  i)ure  larch 
usually  looks  for  juofit  rather  than  ornament  or  sylvicultural 
success.  It  might  be  argued  that  the  proper  course  to  pursue 
would  be  that  of  planting  more  durable  species,  such  as  beech,  or 
pine  and  fir,  and  use  the  larch  as  a  nurse,  which  could  come  out 
in  the  thinnings.  This  j)lan  has  been — and  is  being — tried  all 
over  the  country,  but  as  every  jjraclical  forester  knows,  the  ultimate 
results  are  not  always  what  they  were  intended  to  be.  Somehow 
or  other  the  other  species  either  grow  too  fast  or  too  slow ;  the 
laich  either  gets  ahead  of  them,  or  they  get  ahead  of  the  larch,  and 
grow  coarse  and  knotty,  and  of  low  commercial  value.  In  fact, 
the  result  of  planting  larch  as  a  nurse  for  other  species  cannot  be 
foreseen  in  advance,  and  may  be  good,  bad,  or  indifferent, 
according  to  the  [)revailing  conditions  at  various  stages  of  its 
develojjment.  The  general  idea  at  Longleat,  so  far,  is  that  larch 
pays  better  than  anything,  although  at  the  time  of  planting  the 
objectionable  features  of  short  rotations  may  be  lost  sighL  of. 

Another  point  which  may  be  referred  to  in  connection  with 
larch  plantations  at  Longleat,  is  the  system  of  thinning  ado])ted. 
The  general  idea  is  that  larch  recjuires  more  space  than  most 
species,  and  that  the  want  of  it  conduces  to  the  prevalence  of  the 
canker  disease.  This  has  not  been  the  experience  gained  here  so 
far.  No  doubt  free  thinning  reduces  the  risk  of  disease  to  some 
extent,  just  as  a  bucket  of  water  taken  out  of  the  Thames  or  Tyne 
reduces  the  quantity  left.  liul  it  requires  a  very  vivid  imagination 
to  trace  any  direct  connection  between  free  thinning  or  the  want  of 
it,  and  the  absence  or  presence  of  disease.      On  the  other  hand,  it 
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it  is  a  well-known  fact  that  a  crop  of  long,  clean  poles,  even  if 
slightly  diseased,  is  more  saleable  than  an  open  crop  of  short, 
thick,  and  knotty  stems.  The  general  tendency  has  been,  and 
still  is,  to  thin  moderately  for  the  first  twenty  or  thirty  years  at 
any  rate,  and  take  out  little  but  suppressed  or  crippled  trees  at 
intervals  of  five  to  ten  years.  The  first  thinning  is  usually  done 
about  the  tenth  or  twelfth  year,  and  is  little  more  than  a  good 
clearing  of  rubbish,  with  a  few  of  the  smaller  trees  where  they  stand 
thickly  or  are  grovving  fast.  Where  hardwoods  are  mixed  through- 
out, they  are  attended  to  as  much  as  possible,  but  no  attempt  is 
made  to  favor  their  growth  by  weakening  the  general  leaf-canopy 
or  density  of  the  plantation.  With  the  exception  of  beech,  little 
of  the  ground  is  adapted  for  hardwoods,  and  their  development 
is  rarely  good  enough  to  justify  any  great  sacrifice  of  larch  for  their 
benefit,  while  both  beech  and  Spanish  chestnut  can  hold  their  own 
without  assistance. 

Another  profitable  form  of  sylviculture  on  the  Greensand  is 
Spanish  chestnut  coppice,  which  produces  valuable  poles  for  fencing 
or  pit-wood  in  a  ten  or  twelve  years'  rotation.  The  one  drawback 
to  this  system,  however,  is  the  damage  it  sustains  from  rabbits 
during  the  first  and  second  years'  growth,  and  as  rabbits  are  more 
or  less  indigenous  on  sandy  soils,  the  coppice  rarely  escapes. 

The  woods  on  the  Oxford  Clay  formation  are  about  1,500  acres 
in  extent,  and  consist  almost  entirely  of  coppice  with  standards. 
Oak  and  ash  are  the  prevailing  timber  trees,  and  hazel,  ash,  alder 
and  willow  form  the  underwood.  The  existence  of  standards  varies 
a  good  deal,  according  to  soil  and  the  age  of  the  copjjice  or  plant- 
ation. Where  the  former  is  good,  and  the  age  of  the  latter  is  not 
more  than  one  hundred  years  or  so,  oak  standards  are  usually  tall, 
straight,  and  numerous,  and  practically  suppress  the  underground 
below  ;  but  in  the  older  woods,  especially  where  the  soil  is  cold 
and  wet,  oak  standards  are  getting  scarce,  and  ash  of  various  ages 
predominate.  The  policy  of  the  future  will  be  that  of  growing  oak 
in  plantations,  or  as  high  forest,  and  planting  ash  as  standards  in 
hazel  coppice,  in  which  it  does  little  harm  if  it  can  be  grown 
straight,  and  fairly  clean.  The  wet,  low  lying  soils  on  which 
standards  do  not  thrive,  will  either  be  treated  as  pure  coppice,  or 
planted  up  with  other  species  from  time  to  time. 

The  underwood  has  been  cut  lor  a  long  series  of  years  on  a 
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fourteen  years'  rotation,  but  this  rotation  is  not  long  enough  in 
some  cases,  and  too  long  in  others.  It  is  not  long  enough  to 
produce  large  sized  poles  of  ash,  or  alder,  while  it  is  too  long  a 
period  where  hazel  predominates,  the  chief  value  of  which  lies  in 
its  lon^  and  pliant  rods  for  hurdle  making.  An  attempt  is  therefore 
being  made  to  separate  the  areas  best  adapted  for  a  long  rotation 
from  those  which  cxa  be  most  advantageously  cut  every  ten  years. 
The  attempt  may  not  prove  entirely  successful  at  first,  owing  to  the 
fact  that  various  species  are  mixed  up  more  or  less  indiscriminately. 
But  it  is  hoped  to  remedy  this  in  the  future  by  filling  up  the  pole 
coppice  with  ash  plants  after  each  fall  of  underwood,  which  will 
either  be  allowed  to  form  groups  of  standards,  or  be  cut  over  with 
the  surrounding  shoots. 

The  average  size  of  individual  "  falls "  is  about  twenty  acres. 
About  five  of  these  are  cut  annually  by  the  estate  woodmen,  and 
sold  by  auction  in  early  spring.  Each  fall  is  cut  in  "  drifts,"  or 
narrow  strips,  half  a  cham  wide,  and  so  many  of  these  drifts  go  to 
each  lot.  The  average  price  obtained  is  about  4d.  per  pole,  or 
"lug,"  as  it  is  termed  in  this  part  of  the  country,  although  as  much 
as  is.6d.  or  2S.  per  pole  is  made  of  big  pole  wood.  The  cost  of 
cutting  runs  from  los.  to  12s.  per  acre  for  wood  of  ordinary  size. 
After  the  underwood  is  cut,  the  ash  and  other  standards,  with  the 
exception  of  oak,  are  thinned  out  as  required;  but  the  oak  is  left 
until  the  spring  for  barking.  The  bark  is  sold  privately  at  so 
much  per  ton  in  the  wood,  and  usually  makes  about  55s.  per  ton. 

The  bulk  of  the  hardwood  timber  is  sold  by  auction  annually 
about  July,  together  with  larch  poles  and  other  plantation 
thinnings.  Pit-wood  is  sold  privately  throughout  the  year,  as 
buyers  thus  run  little  risk  of  buying  in  excess  of  the  demand  at 
the  collieries. 

The  following  are  about  the  average  prices  obtained  by  auction 
or  private  sales  :  — 

Oak  -   IS.  3d.  to  2S.  od.  i)er  ft.  Scotch  Fir         -         Sd.  per  ft. 

Ash  -   IS.  6d.  to  2s.  6d.        ,,  Weymouth  I'ine,  is.  od.       ,, 

Beech        8d.  to  is.  od.       ,,  Spruce      -         -         yd.       „ 

Elm-         8d.  to       lod.        „  Silver  Fir-         -  yd.       „ 

Lime    is.  od.  to  is.  6d.       „  Larch         -         -    is.  od.       „ 
Poplar        6d.  to        (jd.        ,, 
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One  fortunate  feature  of  the  demand  for  timber  at  Longleat  is 
the  readiness  with  which  the  inferior  qualities  are  bought  up  by 
the  small  dealers.  The  price  obtained  for  it  is  not  high  of  course, 
but  in  many  distiicts  such  timber  can  hardly  be  given  away,  and 
the  cost  ot  its  disposal  knocks  a  good  deal  of  profit  ofi:'the  net  yield. 

The  measurements  of  various  ornamental  trees  in  the  woods, 
gardens,  etc.,  may  be  given  as  of  general  arboricultural  interest : — 


Tulip  Tree 

Taxodimn  Sempervirens 
Salisburia  Adiantifolia 
Wdlmgioiiia  Gigantea 

Piatamis  Orientalis 
Silver  Fir   - 


Common  Yew 

Group  of  Silver  Firs  (120  years  of  age)  27  trees  on  one-third  of 
Acre. 

Average  height        -  -  -  130  ft. 

„        girth  at  5  feet  -  -  9  „ 

,,        contents    -  -  -  180  „ 

Total             „          -  -  -  5000  „ 

Prior  to  the  walk  across  the  park,  the  members  had  an  oppor- 
tunity of  enjoying  the  view  from  "  Heaven's  Gate,"  the  high  and 
beautifully-timbered  hill  which  overlooks  the  mansion,  with  Frome 
and  the  high-lying  environment  of  Bath  in  the  distance,  some 
twenty  miles  off. 

In  crossing  the  park  the  party  were  met  by  the  Marquis  of  Bath, 
to  whom  Mr.  Marshall  (the  President),  Dr.  Somerville,  Mr. 
Edward  Davidson  (Assistant  Secretary),  and  other  gentlemen,  were 
introduced.  His  Lordship  spent  a  long  time  with  the  party,  and 
entered  with  evident  enthusiasm  and  knowledge  of  arboriculture 
into  a  discussion  on  some  of  the  leading  trees  in  his  lovely  domain. 


Girth 

Height 

at  5  ft. 

Cub.  Con. 

100  ft. 

r2  ft.  4  in. 

120 

96  ft.   - 

14  ft.  I  in. 

-   150 

70  ft.   - 

7  ft.  2  in. 

84  ft.   - 

12  ft.  6  in. 

80  ft.   - 

1 1  ft.  4  in. 

96  ft.   - 

10  ft.  9  in. 

130  ft. 

-  15  ft.  0  in. 

-  450 

130  ft.   ■ 

15  ft.  II  in. 

-   500 

130  ft.   - 

16  ft.  5  in. 

-   550 

140  ft.   - 

13  ft.  6  in. 

40  ft.   - 

24  ft.  8  in. 
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To  see  his  Lordship  and  Mr.  A.  C.  Forbes  comparing  opinions  as 
to  the  age  of  certain  specimens  was  to  gain  an  illuminating  insight 
into  the  reasons  why  Longleat  gives  the  impression  of  perfection  at 
so  many  points.  Cultured  and  entirely  sympathetic  interest  on  the 
part  of  the  owner,  coupled  with  mastery  of  the  subject  on  the  part 
of  the  forester,  and  there  is  an  ideal  combination  for  the  welfare  of 
the  woodlands  on  a  great  estate.     It  exists  at  Longleat. 

Mr.  G.  H.  Aitken,  the  agent  of  the  estate,  resj^onded  to  the 
toast  of  the  Marquis's  health  at  the  luncheon  at  Shearwater,  saying 
that  he  hoped  the  visit  had  been  both  pleasant  and  profitable, 
and  that  the  Society  was  cordially  welcomed  to  the  estate. 


VISIT    TO    SAVERNAKE    FOREST. 

On  Thursday,  August  20th,  the  members  breakfasted  at  7  a  m., 
and  walked  to  the  station  to  join  the  special  carriages  attached  to 
the  7-50  train  for  Great  Bedwyn,  travelling  for  the  third  time  over 
the  district  traversed  on  the  two  previous  days. 

When  this  destination  was  reached,  the  atmosphere  was  found 
to  be  dull  and  damp,  with  a  Scotch  mist  falling ;  but  hurrying  into 
overcoats,  the  members  soon  entered  the  excellent  carriages 
which  were  in  waiting  at  the  station. 

Here,  too,  Mr.  C.  E.  Baker,  the  sub-agent  of  the  estate,  was 
waiting,  and  gave  the  order  to  proceed  through  Bedwyn  village 
and  past  the  venerable  church,  where  some  of  the  Predecessors  in 
the  Title  are  buried,  to  the  wood  called  Wilton  Brail ;  here  we  saw 
the  first  view  of  the  Nine  Mile  Avenue,  and  looked  over  the 
Downs  and  great  valley,  where,  in  spite  of  strong  clay  and  thin 
soil,  many  sheep  and  much  corn  used  to  be  reared.  Here  were 
seen  only  the  relics  of  once  noble  fir  and  beech  woods,  which 
have  been  cut,  without  much  system  apparently,  and  now  require 
a  systematic  clearance  and  replanting.  Some  excellent  Scotch  fir 
still  remain,  but  the  demand  for  this  wood  is  not  great.  Pheasant 
breeding  was  going  on  ;  the  birds  seemed  to  be  healthy,  though 
small. 
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Having  walked  along  the  main  drive,  the  carriages  were  again 
entered,  and  then  drove  to  Wilton  Common,  after  crossing 
which  they  turned  into  Brail  No.  2,  at  a  point  where  the  damage 
done  to  the  trees  and  underwood  by  the  brick-burning  plant  just 
outside  the  south-west  boundary  of  the  wood  was  manifest.  The 
question  naturally  arose  :  Could  this  be  avoided  ?  Either  by  some 
patent  fumes-consuming  apparatus  or  by  cutting  down  the  damaged 
trees  and  planting  a  more  common  sort  on  the  outside  of  the  wood 
to  protect  the  undergrowth  further  in  ?  Here  the  carriages  took 
their  way  along  a  beautiful  beech  drive,  where  the  trees  were 
remarkable,  not  for  their  great  height,  but  for  their  wide-spreading 
branches  and  knotted  trunks. 

On  the  left  was  a  good  young  plantation  sadly  wanting  attention 
and  the  clearing  away  of  the  brackens,  also  of  the  straining  afresh 
of  the  wire  netting.  Leaving  the  drip  of  these  shady  beeches,  and 
turning  to  the  left,  the  Nine  Mile  Avenue  was  again  touched,  on  the 
sides  of  which  still  grow  magnificent  larch,  ash  and  sycamore  trees, 
which  must  be  preserved  on  account  of  the  Avenue,  and  yet  which 
long  since  reached  maturity.  The  soil  quite  seemed  to  suit  them 
— the  growth  of  every  kind  was  healthy  and  strong — only  money 
being  needed  to  render  under  proper  care  these  excellent  nursery 
grounds  for  young  plantations.  Leaving  this,  the  members  drove 
in  an  increasing  rain  to  Crofton,  and  soon  turned  across  the  Downs 
to  Lady  Lawn  and  the  Cathedral  Avenue,  before  entering  which 
there  was  a  view  across  the  valley,  thick  still  with  hedgerow 
timber,  mostly  elm,  towards  Sidbury  Hill  and  Tedworth,  now  so 
full  of  military  life. 

All  the  members  were  greatly  impressed  with  the  grand 
solemnity  of  this  marvellous  line  of  trees,  and  only  a  burst  of  sun- 
shine was  wanted  to  complete  the  picturesque  vaulting  of  the  many 
branches  which  towered  above  from  the  beech  avenue.  Passing 
slowly  on  to  "  Harry's  Arbour,"  and  thinking  of  the  great  barn, 
which  could  just  be  seen  at  Wolf  Hall,  where  Henry  VIII.  is  said 
to  have  eaten  his  wedding  breakfast,  when  he  married  Lady  Jane 
Seymour  in  1536,  and  where  once  the  Esturmy  family,  who 
owned  the  forest,  had  their  principal  residence,  the  question 
naturally  arose,  when  was  this  avenue  planted,  and  whether  these 
trees  were  there  when  that  monarch  carried  on  his  courtship  ? 
Probably  not ! 
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The  party  drove  down  one  of  the  glades — admiring  the  beautiful 
oak  and  ash  in  "Tottenham  Copse,"  and  watching  the  graceful 
herd  of  fallow  deer  as  they  bounded  across  the  path  on  the  road — 
to  Savernake  House,  where  Mr.  Baker  stated  there  would  be  a 
hearty  welcome.  And  so,  indeed,  there  was,  for  after  having  been 
shown  in  the  Entrance  Hall  the  Bruce's  Horn  and  the  three  clay- 
mores used  by  Robert  the  Bruce,  Sir  Richard  Wallace,  and  the 
Black  Douglas,  the  members  were  ushered  into  the  Music  Room, 
and  were  greeted  by  Lady  Marjory  Bruce,  who  at  once  asked  Mr. 
Beadon,  as  an  old  sub-agent  on  the  Savernake  estate,  to  assist  her 
in  pointing  out  the  pictures  and  objects  of  interest  in  the  rooms. 
These  mostly  consisted  of  portraits  of  the  Marquises  of  Ailesbury; 
"The  Changing  the  Water  into  Wine,"  by  Raphael;  several 
cabinets ;  a  collection  of  shells  and  bullets  from  Ladysmith, 
brought  home  by  Lord  Cardigan  two  years  ago.  After  this  the 
visitors  were  conducted  into  the  Orangery,  where  Lady  Marjory 
most  kindly  dispensed  hospitality  to  everyone  in  the  way  of  light 
refreshment,  and  then  a  move  was  made  to  the  gardens,  where 
a  fine  larch  or  two  and  some  few  other  specimen  trees  were  seen. 
Passing  thence  to  the  kitchen  gardens,  the  carriages  were  joined 
again  at  the  gardener's  house,  where  Lady  Marjory  left,  after 
receiving  hearty  cheers  and  assurances  that  the  Society  felt  much 
honoured  by  the  kindness  and  courtesy  shown  in  being  personally 
met  and  for  having  had  pointed  out  the  art  treasures  and  beauties 
of  Savernake  House. 

The  drive  was  continued  past  St.  Katherine's  Church,  built  by 
Mary,  Lady  Ailesbury,  in  memory  of  her  mother,  and  where  the 
second  Marquis  is  buried,  and  so  by  the  London  Drive  to  Bedwyn 
Common,  turning  along  the  south-east  side  and  returning  through 
the  Rhododendron  Drive  to  "The  Warren,"  or  Home  Farm. 
Much  comment  was  made  on  the  natural  beauty  of  this  Common, 
although  it  was  assured  most  of  the  best  timber  had  gone  from 
here.  This  wood  seemed  to  be  (juite  the  result  of  natural  seeding 
without  anything  artificial  about  it,  and  all  the  trees  were  in  health 
and  vigour.  The  vvild  and  luxurious  growth  of  Rhododendrons 
was  much  admired.  An  avenue  of  beech  trees,  planted  at  a 
sufficient  distance  to  enable  their  spreading  limbs  to  make  full 
growth,  leads  to  the  Home  Farm,  where  are  also  saw  mills  and 
estate  workshops. 
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In  pouring  rain  shelter  was  sought  in  the  long  cart  shed,  where 
luncheon  had  been  prepared,  and  where  Lord  Ailesbury  hoped  to 
meet  the  party  if  he  could  get  back  in  time  from  a  meeting  at 
Hungerford.  The  members  looked  round  the  saw  mills,  where  some 
first-rate  larch  and  oak  were  being  cut  up,  and  then  passed  on  to 
the  fine  herd  of  polled  An^us  cows,  and  the  covered  yard  erected 
some  twenty-five  years  ago. 

After  waiting  a  considerable  time,  luncheon  was  commenced, 
at  the  end  of  which  Mr.  Beadon  was  requested  to  propose  the 
health  of  Lord  Ailesbury.  This  was  most  heartily  responded  to, 
and  whilst  everyone  was  wondering  if  the  rain  would  kindly  forbear, 
to  make  the  visit  to  ti:e  Forest  comfortable,  the  Marquis  drove  up, 
and  at  once  stepping  out  of  his  brougham,  expressed  his  pleasure 
in  having  the  Society  on  his  estate,  and  explained  that  he  had  fully 
meant  to  have  been  earlier  on  the  scene.  He  trusted  the  Society 
would  enjoy  the  Forest  as  much  as  he  himself  did,  and  tell  him 
how  he  could  best  lengthen  the  existence  of  his  much-prized 
avenues,  now  suffering  from  old  age  and  the  disastrous  effects  of 
the  gales.  Though  many  persons  had  been  consulted,  no  one  so 
far  had  made  what  seemed  to  him  feasible  suggestions.  We 
should  see  several  young  trees  planted  where  open  spaces  had 
come,  or  where  there  seemed  to  be  any  hope  of  their  growing  up. 
He  had  also  planted  quite  looo  trees  in  the  Forest — no  mean 
undertaking,  since  each  tree  must  be  cradled  in  six  feet  high  at 
least,  and  so  protected  from  deer  and  rabbits.  Then,  again,  not 
being  a  rich  man,  but  one  who  had  struggled  to  keep  this  princely 
inheritance  in  his  family,  he  found  the  upkeep  of  the  Forest,  with 
its  sixteen  miles  of  fence,  very  expensive.  This,  however,  had 
been  thoroughly  done,  and  he  believed  the  fence  was  never  better 
than  at  the  present  time.  If  we  found  things  not  in  first-class 
order,  he  trusted  we  would  remember  his  words  in  our  criticisms. 

Soon  after  this  the  Marquis,  asking  Mr.  Beadon  to  accompany 
him,  led  the  way  down  the  Grand  Avenue,  to  "  The  Duke's 
Vaunt,"  a  famous  oak  tree,  gnarled  and  knotted,  and  once  nearly 
destroyed  by  some  foolish  person  who,  in  1880,  lighted  a  fire 
inside  its  hollow  trunk.  This  tree  derived  its  name  from  Protector 
Somerset,  who  then  owned  the  Forest,  and  who  took  great  pride 
in  the  tree,  which  is  about  thirty  feet  round.  Its  age  it  is  not 
possible  to  tell. 
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But  we  are  going  much  too  fast,  and  must  look  into  the  history 
of  the  Forest  somewhat.  No  doubt  in  olden  times  the  woods 
extended  over  a  great  part  of  the  surrounding  country,  but  are  now 
enclosed  in  an  area  of  some  4000  acres,  with  a  circumference  of 
sixteen  miles,  and  said  to  be  the  only  forest  in  the  kingdom 
belonging  to  a  subject.  That  it  is  of  great  antiquity  is  proved  by 
its  geological  formation,  which  is  not  altogether  favourable  for 
cultivation,  and  plainly  shews  that  so  long  as  the  soil  has  been 
there,  so  long  has  there  been  a  forest. 

It  is  said  to  derive  its  name  "Savernake,"  i.e.  Savernes-acres, 
from  Saverne — a  peculiar  species  of  sweet  fern  ;  and  acres — land. 
In  the  earliest  existing  record  of  the  Forest,  dated  933,  it  is  called 
Sajernoc.  It  is  not  mentioned  in  Doomsday  Book  (1086)  by  that 
name,  but  appears  there  under  the  name  of  Siiinnid,  which  was 
probably  derived  from  the  Esturmy  family,  who  at  that  time  held 
the  wardenship  of  Savernake  Forest.,  It  remained  the  property 
of  this  family  until  1426,  when,  by  the  failure  of  male  heirs,  the 
daughter  of  Sir  William  Esturmy  inherited  it ;  the  latter  married 
Roger  Seymour,  and  by  this  marriage  Savernake  Forest  with  other 
possessions  in  the  neighbourhood  became  the  property  of  the 
Seymour  family,  in  whose  possession  it  to-day  remains. 

Leaving  the  "  Duke's  Vaunt,"  the  members  drove  across 
Savernake  Lawn  to  Old  Savernake,  once  the  residence  of  the 
second  Marcjuis,  who  married  the  sister  of  Sydney  Herbert, 
Secretary  of  State  for  War  in  the  days  of  the  Crimea.  This  house 
was  burnt  accidentally  in  1861,  and  has  never  been  rebuilt;  the 
clock  tower,  stables,  coach  house,  and  some  out-buildings  only 
escaping  destruction.  Driving  past  this,  where  some  fine  silver  fir 
and  ash  were  to  be  seen,  the  Society  came  to  "Eight  Walks,"  where, 
as  from  a  common  centre,  these  roads  and  drives  diverge  into  the 
glades  of  the  Forest.  Along  one  of  these  the  Marquis  conducted 
the  way  until  the  picturesque  and  beautiful  natural  scenery  of  the 
real  Forest,  abounding  with  particularly  fine  oaks,  many  of  which 
were  exceedingly  large  and  majestic,  came  in  view.  In  the  middle 
stands  all  that  is  left  of  the  "King  Oak,"  whose  branches  dropped 
gradually,  until  the  last  one  fell  in  1874,  and  was  sawn  at  "The 
Warren  "  mto  planks,  one  of  which  formed  most  of  the  second 
Marquis's  coffin,  and  part  of  the  handsome  oak  doors  in  the  front 
of  Savernake  House.     The  hollow  trunk  now  stands  only  24  feet 
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in  circumference,  and  is  protected  by  palings  from  the  depredations 
of  sight-seers,  who  are  allowed  in  the  drives  and  to  wander  about 
at  will  through  the  kindness  of  the  noble  owner. 

Here  a  halt  was  made  in  order  that  the  members  might  see  and 
judge  for  themselves  what  this  beautiful  demesne  was  like,  and  had 
only  the  sun  come  out  to  brighten  the  scene,  many  must  have  felt 
that  in  spite  of  having  inspected  several  lovely  spots,  they  had  not 
yet  seen  one  to  equal  this  for  its  grandeur  and  impressiveness  — 
there  was  no  artificial  work  about  it.  Nature  herself  had  done  all 
she  could  to  make  man  feel  her  power  and  beauty.  There  was, 
however,  no  time  for  moralizing,  the  pitiless  rain  causing  a  hurried 
return  to  the  carriages  until  we  reached  the  "  Queen  Oak," 
another  grand  specimen  of  England's  woods,  remarkable  for  the 
great  size  and  evenness  of  its  head,  for  its  branches  stretch  upwards 
and  outwards  with  regularity  and  vigour.  Round  this  famous 
tree  were  many  others  of  wonderful  shape  and  size,  rising  out  of 
a  forest  of  bracken,  almost,  if  not  quite,  as  fine  as  that  the  Society 
saw  at  Hawarden,  and  now  turning  into  all  the  rich  and  varied 
yellows,  greens  and  browns  with  which  autumn  loves  to  tint  the 
glades  of  Savernake. 

Many  members,  skilled  in  the  measurement  and  value  of  such 
timber,  considered  they  were  now  witnessing  an  almost  unequalled 
weight  of  timber  on  a  given  area  that  the  Society  has  seen,  and 
rejoiced  that  it  should  have  kept  the  last  day  ot  the  excursion  for 
such  an  expedition.  From  this  a  rapid  move  was  made  to  the 
"Braydon  Oak,"  which  stands  near  the  deerkeeper's , house  (now 
being  rebuilt  after  a  disastrous  fire),  and  leaving  this  turned 
towards  the  east,  down  a  glade  leading  once  more  into  the  Grand 
Avenue,  which  is  nearly  five  miles  long,  leading  from  Savernake 
House  to  the  hill  above  Marlborough.  This  avenue  consists  of  a 
fine  straight  road  lined  with  tall  beech  trees,  planted  in  1723,  passing 
right  through  the  middle  of  the  Forest.  The  tall  smooth  trunks  rise 
up  to  a  great  height,  and  then  branch  overhead,  looking  like  the  roof 
of  some  Gothic  cathedral.  The  growth  is  so  regular  and  so 
perfect  that  the  comparison  springs  unbidden  to  the  lips,  and  here, 
if  anywhere,  that  order  of  architecture  might  have  taken  its 
inspiration.  There  is  a  continuous  Gothic  arch  of  green  for  quite 
four  miles  of  the  five  traversed  by  this  drive,  benenth  which  one 
may  drive  or  walk  as  under  the  aisles  of  a  forest  abbey. 
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In  ascending  a  steep  hill  there  could  be  seen  on  the  right  one 
of  the  most  natural  portions  of  the  forest,  where  silver  fir,  birch 
and  thorns  are  mixed,  and  where  some  red  deer  were  browsing, 
as  if  to  show  what  a  forest  really  ought  to  be.  Here,  too,  were  to 
be  seen  some  of  the  carefully  planted  trees  which  Lord  Ailesbury 
has  put  in,  to  which  many  would  have  wished  to  have  paid  a  visit 
had  the  elements  and  time  allowed. 

On  reaching  the  entrance  gates  a  turn  was  made  to  the  left,  past 
a  small  enclosed  residence  called  Furze  Coppice,  and  so  through 
birch  and  thorn,  beech  and  bracken,  to  the  Marlborough  and 
Salisbury  road,  which  skirts  the  west  side  of  this  great  woodland. 
Along  this  the  horses  trotted  until  Leigh  Hill  was  reached,  where, 
turning  to  the  left,  were  seen  two  fine  plantations  of  fir  trees, 
planted  at  the  request  of  Louisa,  Marchioness  of  Ailesbury  some 
twenty-five  years  ago,  and  looking  as  if  a  few  more  such  clumps 
would  be  both  profitable  and  successful. 

Soon  after  this  the  Column  can)e  in  view  above  the  tall  beeches 
which  form  a  road  from  east  to  west,  and  make  communication 
possible  all  along  the  ridge  which  leads  from  Leigh  Hill  to  the 
Grand  Avenue,  whilst  the  south  front  is  one  vast  plain  covered 
in  many  places  with  thorns  and  beautified  with  magnificent  clumps 
of  beeches. 

The  Column,  which  is  a  lofty  stone  obelisk,  was  erected  on  the 
"Nine  Mile  Avenue"  at  an  altitude  of  615  feet  above  the  sea  in 
the  year  1781  by  Thomas  Bruce,  Earl  of  Ailesbury,  as  a  token  of 
gratitude  to  God  for  His  good  gifts,  to  his  uncle  for  leaving 
him  the  estates,  and  in  memory  of  the  restoration  to  health 
of  George  HL,  who  had  conferred  on  him  the  barony  of 
Tottenham,  which  is  the  name  by  which  Savernake  House 
was  originally  called.  Here  again  the  members  saw  many  red 
deer,  whilst  in  the  distance  there  loomed  the  outlines  of  the 
Grand  Avenue,  where  they  had  driven  in  the  earlier  part  of  the 
afternoon. 

How  could  the  Society  hel|)  thinking  that  this  splendid  heritage 
was  worth  the  struggle,  and  that  the  noble  owner  was  justified  in 
straining  every  nerve  to  retain  the  Forest  in  his  own  family,  even 
though  the  cost  was  one  which  has  lain  heavily  on  him  ? 

So  the  party  turned  up  the  little  village  of  Durley,  with  its 
picturesque  model  cottages  and  its  paddocks,  where  the  second 
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Marquis  reared  foals  from  Aventuriere  and  Cantiniere,  and  where 
are  the  Estate  Offices,  the  Deer-keeper's  House  and  Kennels. 

Hurrying  on,  Savernake  Station  was  reached  just  in  time  to 
catch  the  train,  after  leaving  the  Marquis  at  his  Estate  Office, 
amidst  every  kind  wish  and  thought  mingled  with  the  greatest 
satisfaction  that  his  Lordship  and  his  daughter  Lady  Marjory 
Bruce  had  so  kindly  taken  the  trouble  personally  to  make  the 
members  of  the  Society  feel  they  were  really  welcome,  had  joined 
with  us  in  the  common  interest  of  the  beauties  of  Nature,  which 
seemed  even  in  spite  ot  the  rain  to  be  more  vividly  manifest  than 
in  many  of  the  estates  visited  by  the  Society  ? 

In  conclusion,  tne  grateful  thanks  are  greatly  due  to  Mr.  E.  B. 
Merriman,  who,  though  away  on  his  holidays,  had  given  both  time 
and  attention  to  the  visit ;  to  Mr.  Charles  Baker,  who  acted  as 
guide,  pointing  out  many  interesting  details,  and  to  Mr.  George 
Bartholomew,  who,  having  now  served  under  four  Marquises  as 
woodman,  still  bears  his  years  lightly  and  well,  and  was  able  to 
argue  a  point  with  many  younger  members  of  his  profession. 


VISIT    TO    MESSRS.    SUTTON    &    SONS. 

The  concluding  item  in  the  programme  was  the  visit  on  Friday 
morning  to  the  Royal  Seed  Establishment  of  Messrs.  Sutton  and 
Sons,  Reading.  At  lo  o'clock  the  members  walked  to  the 
Market  Place  frontage  of  these  extensive  buildings  and  were 
received  by  Mr.  Martin  H.  F.  Sutton.  After  the  President  and 
Assistant  Secretary  entered  the  name  of  the  Society  in  the  Visitors' 
Book,  Mr.  Sutton  conducted  the  walk  of  inspection  among  the 
premises. 

The  stores,  order  rooms,  and  offices  cover  about  six  acres  of 
ground.  The  various  buildings  have  been  erected  as  the  business 
developed  and  land  could  be  acquired.  To  obtain  a  comprehen- 
sive idea  of  the  several  departments,  a  visit  of  not  less  than  two 
hours  is  necessary.  The  facade  in  the  Market  Place,  handsome 
as  it  is,  affords  no  evidence  of  the  immense  ranges  of  buildings  that 
lie  behind. 
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Over  the  enlrance  is  the  private  office  of  the  senior  partner,  Mr. 
Martin  J.  Sutton,  where  partners'  meetings  are  held  and  important 
business  questions  are  decided.  Within  the  vestibule  is  the  Post 
Office  of  the  Firm,  furnished  with  every  convenience  for  the 
accurate  and  rapid  despatch  of  letters  and  parcels.  The  ordinary 
daily  correspondence  is  heavy,  but  in  the  crush  of  the  Horti- 
cultural and  Agricultural  seed  season  it  attains  to  extraordinary 
numbers.  Fifteen  thousand  letters  and  parcels  have  j^assed 
through  this  private  post  office  to  customers  and  correspondents 
in  a  single  day. 

Beyond  the  post  office  lies  a  handsome  range  of  private  offices, 
the  first  of  which  is  occupied  by  Mr.  Leonard  G.  Sutton,  where 
the  mails  are  opened  in  his  presence  and  visitors  are  received. 

All  the  departments  open  at  nine  o'clock,  when  each  one 
receives  its  own  share  of  the  morning  mail.  Both  letters  and 
orders  are  stamped  with  the  date  and  the  particular  mail  by  which 
they  arrive.  This  may  at  first  sight  appear  to  be  a  trivial  matter, 
but  it  has  an  im|)ortant  bearing  on  the  prompt  attention  to  corre- 
spondence and  the  methodical  despatch  of  goods. 

Orders  are  referred   direct  to    the    Despatch   Office,  where  the 
necessary  records  are  made,  and  the  most    convenient  route,  in 
the  interest  of  customers,  is  determined.     From  that  moment  it  is 
scarcely  too  much  to  say  that  each  order  moves  forward  to  com- 
pletion and  consignment  with  almost  automatic  precision.      In  so 
varied  and  complicated  a  business    orders   differ  considerably  in 
character.     Some  are  extremely  simple,  consisting  perhaps  of  only 
a  single  item,  which  may  be  a  small  packet  for  enclosure  in  an 
envelope,  or  of  many  sacks  of  heavy  seeds  for  despatch  by  goods 
train.       Others,  instead  of    touching  one   department    only,  pass 
through  all  the  great  order  rooms  for  Flower,  Vegetable,  and  Farm 
Seeds.     The  rule  is  to  commence  where  the  bulk  is  least,  and  to 
end  where  the  greatest  quantity  needs  packing.      In  all  stages  the 
system  of  checking  is  close  and  effectual,  and  after  passing  through 
one  or  more  departments,  the  order  is  returned  to  the  Despatch 
Office,  bearing  the  initials  of  every  assistant  who  has  been  engaged 
in  its  execution.     Whether  the  order  be  large  or  small,  the  same 
minute  care  is  given  in  every  instance. 

The  very   intricate  and  important   Flower  Seed   department  is 
under  the  personal  direction  of  Mr.  Leonard  G.  Sutton,  and  the 
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magnitude  of  the  Order  Room  is  a  source  of  astonishment  to 
visitors,  especially  as  it  is  not  a  store,  but  an  immense  building, 
fitted  with  thousands  of  drawers  and  bins  arranged  in  the  most 
convenient  manner  to  facilitate  the  rapid  execution  of  orders. 
The  daily  requirements  of  the  room  are  supplied  from  an  adjacent 
warehouse  in  which  seeds  of  popular  flowers  such  as  Mignonette, 
Nasturtium,  Nemophila,  Sweet  Peas  and  other  annuals  are  stored 
in  rows  of  sacks  ready  for  packeiing  in  various  sizes  to  meet  the 
rush  of  the  ordering  season. 

Many  of  the  choice  strains  of  Flower  Seeds  are  far  too  expensive 
to  be  treated  in  the  ordinary  way.  Calceolaria  seed,  for  instance, 
is  exceedingly  minute,  and  the  actual  cost  of  producing  the  fine 
strain  for  which  the  Suttons  have  a  reputation  exceeds  ten  times 
the  weight  of  the  seed  in  gold.  The  outlay  in  growing  their 
Double  Begonia  is  still  higher,  and  a  liberal  quantity  for  a  five 
shilling  ])acket  is  measured  in  a  shallow  metal  spoon  having  an 
outside  diameter  of  three-sixteenths  of  an  inch.  Yet  in  that  tiny 
spoon  will  be  found  a  sufficient  number  of  seeds  to  produce  more 
than  one  hundred  plants.  Such  very  minute  seeds  need  to  be 
handled  with  extreme  care.  A  sudden  draught  from  an  open  door 
would  scatter  the  contents  of  scores  of  packets  ;  hence  the  avenues 
on  each  side  of  the  counters  where  the  seeds  are  being  packeted  are 
actually  closed  against  the  passage  of  assistants. 

The  detail  of  the  Flower  Seed  Order  Room  is  almost  incredible. 
Of  Asters  alone  there  are  nearly  two  hundred  varieties,  including 
the  different  colours.  Stocks  are  almost  as  numerous.  Sweet 
Peas  exceed  one  hundred  named  varieties,  and  other  well-known 
flowers  are  quite  as  diversified  in  character.  A  single  order  may 
include  over  three  hundred  different  kinds,  and  as  the  orders 
come  in  by  huudreds,  each  day's  work  necessitates  an  output  of 
many  thousands  of  packets,  every  single  item  being  carefully 
checked  to  ensure  accuracy.  This  explains  the  need  for  the  long 
lines  of  broad  counters,  and  the  army  of  assistants  intent  on  the 
prompt  execution  of  orders. 

Ah  that  has  been  said  concerning  the  detail  and  arrangements 
for  Flower  Seeds  applies  with  equal  force  to  Vegetable  Seeds.  The 
diversity  is  quite  as  marked,  but  the  seeds  are  more  bulky. 

Carefully  as  the  crops  will  have  been  selected,  harvested,  and 
threshed   under  the   personal   superintendence   of  Mr.  Arthur  W. 
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Sutton  and  his  skilled  staff  in  the  growers'  department,  much 
remains  to  be  done  before  the  seeds  are  fit  to  be  put  into  packets. 
The  small  seeds  which  would  produce  feeble  plants  are  first  sifted 
out.  The  bulk  is  then  taken  to  a  specially  constructed  room 
where,  under  a  strong  top  light,  every  defective  seed  is  removed 
separately  by  hand.  Only  one  variety  is  allowed  to  be  in  the 
room,  and  the  danger  ot  admixture  is  thus  avoided.  The  seed  is 
then  packeted  in  the  sizes  generally  required  and  passed  to  the 
Order  Room  in  readiness  for  the  rush  of  orders. 

Seeds  are  not  m  daily  demand  throughout  the  year.  With  few 
exceptions,  tlie  call  for  a  particular  class  is  generally  limited  to  a 
few  weeks'  duration,  and  the  orders  for  each  class  arrive  in  a  great 
rush,  for  which  preparations  must  be  made  in  advance. 

The  largest  room  in  the  establishment  is  devoted  to  the  execu- 
tion of  Agricultural  Seed  Orders.  The  length  is  250  feet,  the 
width  60  feet,  without  a  single  column  to  obstruct  the  view  from 
end  to  end.  At  the  great  Masonic  gathering  in  December,  iSgo, 
the  larger  Reading  Town  Hall  proved  to  be  altogether  inadequate 
for  accommodating  those  who  attended  the  banquet  presided  over 
by  the  Most  Worshipful  Grand  Master.  Yet  only  a  portion  of 
Sutton's  Farm  Seed  Order  Room  was  necessary  to  scat  the 
members  of  Grand  Lodge,  Provincial  Grand  Lodge,  and  the 
hundreds  of  brethren  who  represented  Lodges  in  all  parts  of  the 
Kingdom.  Those  who  visit  the  department  under  its  usual 
business  aspect  would  scarcely  recognize  the  building  as  it  was 
decorated  for  that  important  function. 

The  Farm  Seed  Order  Room  is  not  in  any  sense  a  warehouse. 
The  sole  purpose  of  this  immense  floor  is  the  execution  of  orders. 
Morning  and  evening  the  requirements  of  the  room  are  met  from 
immense  stocks  in  a  great  pile  of  buildings  directly  connected  by 
a  bridge,  and  known  as  the  Grass,  Clover,  and  Root  Seed  Stores. 

To  some  minds  dry  figures  are  very  impressive ;  to  others  they 
carry  no  significance.  A  building  having  a  capacity  of  304,704 
cubic  feet  may  excite  a  feeling  of  astonishment,  or  be  almost 
meaningless.  But  whatever  may  be  the  effect  of  the  figures,  there 
can  be  no  doubt  as  to  the  surprise  created  by  a  visit  to  the 
Agricultural  Seed  Store  when  stocked  for  meeting  the  spring 
demand.  The  apparently  endless  avenues  of  piled-up  sacks  have 
many  times  provoked  the  question  as  to  where  all  these  seeds  can 
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be  sown.  Story  above  story  adds  to  the  sense  of  bewilderment, 
and  the  feehng  is  intensified  by  the  throb  of  the  engines  and  the 
vibration  of  numerous  machines.  The  great  flights  of  stairs  may 
be  avoided  by  ascending  in  a  lift,  accompanied  perhaps  by  half  a 
ton  of  seed. 

Before  quitting  the  Farm  Seed  Store  the  various  Grasses  are 
worthy  of  a  separate  note.  Years  ago  it  was  the  practice  to  sow 
over  deficient  meadows  and  pastures  the  sweepings  of  hay-lofts ; 
and  land  was  actually  laid  down  with  this  refuse.  The  samples 
included  unripened  and  therefore  sterile  grass  seeds,  a  small  fertile 
proportion  of  the  commoner  varieties,  but  the  bulk  consisted  of 
the  seeds  of  innutritious  grasses,  weeds,  and  plants  either  entirely 
worthless  or  actually  detrimental  in  a  meadow  or  pasture.  In 
many  of  the  unprofitable  pastures  of  the  present  day  agriculturists 
are  paying  the  penalty  of  their  predecessors'  folly.  .As  an 
enthusiastic  botanist  the  late  Mr.  Martin  Hope  Sutton  acquainted 
himself  with  the  components  of  pastures  having  a  reputation  for 
fattening  beast,  and  from  accurate  information  he  eventually 
determined  not  only  the  sorts  but  the  proportions  necessary  for 
the  creation  of  a  new  meadow  or  pasture  on  any  given  soil.  The 
importance  of  this  branch  of  Agriculture  appealed  strongly  to  his 
son,  the  present  senior  partner,  Mr.  Martin  J.  Sutton,  who  carried 
the  practice  a  step  further  by  calling  in  the  aid  of  the  chemist  to 
declare  the  proportionate  feeding  value  of  different  Grasses  and 
Clovers,  in  both  the  green  and  the  dry  state,  and  as  a  result  his 
standard  work  on  Permanent  and  Temporary  Pastures  was  issued 
in  1886.*  To  him  graziers  and  stock-feeders  are  also  indebted 
for  the  exhaustive  series  of  trials  on  the  comparative  influence  of 
various  manures  on  grass  crops.  Another  partner,  Mr.  M.  H.  F. 
Sutton,  son  of  Mr.  Martin  J.  Sutton,  is  closely  associated  with  his 
father  in  this  large  branch  of  the  business,  and  personally  super- 
vises the  sorts  and  proportions  of  every  mixture  of  Grasses  and 
Clovers  for  either  a  permanent  or  a  temporary  pasture. 

From  the  objective  point  of  view,  book-keeping  is  usually 
regarded  as  an  abstruse  and  unmteresting  pursuit.  In  this 
instance,  perhaps,  the  size  of  the  Ledger  Office  or  the  number  of 
ponderous  books  arrests  attention  ;    but  whatever   the  attraction 

*  The  Sixth  Edition  of  this  work  was  published  in  1902. 
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may  be,  visitors  generally  manifest  a  marked  degree  of  interest  in 
the  system.  When  a  former  Lord  Mayor  of  London  paid  a  visit 
to  the  Royal  Seed  Establishment,  he  expressed  his  keen  appreci- 
ation of  the  simple  principles  by  which  the  accuracy  of  the  great 
mass  of  details  is  ensured. 

The  length  of  the  ofifice  is  14S  feet,  by  37  feet  in  the  wider 
section,  furnished  with  desk  accommodation  for  seventy-five  clerks, 
exclusive  of  the  Foreign  and  Export  booking,  which  is  managed 
in  another  department.  The  accounts  for  the  United  Kingdom, 
80,000  and  more,  are  entered  in  twenty-six  huge  volumes,  each  book 
containing  the  names  of  several  thousand  customers.  The  sub- 
sidiary books  include  forty-six  Cash  Journals;  the  usual  complement 
of  Day  Books — in  which  only  names,  addresses,  and  the  totals  of 
invoices  appear;  a  double  set  of  press  coi)ying  books,  and  a  com- 
plete list  of  customers  filling  twenty-six  immense  registers  from 
which  Catalogues  are  addressed.  Familiar  British  names  each 
occupy  several  columns  of  the  index  (and  Messrs.  Sutton  have  no 
less  than  1750  customers  rejoicing  in  the  name  of  Smith),  yet  the 
method  of  reference  is  so  arranged  that  any  account  can  be  found 
in  a  few  seconds. 

The  filing  away  of  orders  and  correspondence  is  a  matter  of 
great  importance.  Customers  frequently  ask  for  a  repetition  of 
some  jjrevious  order.  It  may  be  a  mixture  of  Grasses  and 
Clovers  that  has  proved  a  success  on  their  soil,  an  elaborate  list  of 
Flower  and  Vegetable  seeds,  '  the  same  variety  of  Mangel  or 
Turnij)  which  answered  particularly  well  last  year,'  or  some  of  the 
numerous  pedigree  stocks  of  horticultural  or  agricultural  seeds. 
The  usual  practice  in  large  businesses  is  to  obtain  information  of 
this  kind  from  the  ledgers.  With  the  Suttons  this  would  involve 
waste  of  time,  and  be  a  serious  obstacle  to  the  book-keeping.  In 
the  interest  of  customers,  it  is  uncjuestionably  desirable  that  their 
own  written  instructions  should  be  examined.  To  render  this  pos- 
sible, an  immense  Record  Office  has  been  erected  and  fitted  on  an 
original  system  which  ensures  the  production  of  any  paper  within 
thirty  seconds.  Hundreds  of  orders  are  called  for  daily  for 
reference,  and  no  difficulty  is  experienced  in  securing  their  return 
and  replacement.  Besides  tliese  constant  references,  it  is  not 
unusual  to  file  nearly  2,000  new  orders  or  letters  in  a  single  day. 
^Vere    the    shelves    on    which    the    papers    are    placed,    with    the 
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standards  supporting  them,  stood  end  on  end,  they  would  far 
exceed  the  height  of  Snowdon. 

The  Abbey  Hall  is  a  well-appointed  and  commodious  building, 
lighted  by  electricity  and  gas,  and  affording  accommodation  for 
over  one  thousand  persons.  The  hall  is  used  for  business 
meetings  and  also  for  popular  lectures  and  entertainments  in  con- 
nection with  the  Firm.  The  use  of  the  room  is  frequently  granted 
for  local  charitable  objects.  Its  primary  purpose,  however,  is  for 
the  daily  morning  prayers,  conducted  by  the  Chaplain  of  the  Firm, 
who  is  also  Vicar  ot  one  of  the  parishes  of  Reading.  I'he  service 
was  introduced  fifty  years  ago,  and  is  bright  but  brief,  lasting  only 
ten  minutes.  Attendance  on  the  part  of  all  the  staff  is  quite 
voluntary,  but  well  sustained. 

Mr.  Martin  H.  F.  Sutton  is  the  Captain  of  the  Fire  Brigade,  and 
under  him  is  the  engineer,  formerly  a  member  of  the  London  Fire 
Brigade.  The  appliances  consist  of  a  small  but  powerful  fire 
engine,  numerous  hand  pumps,  dozens  of  buckets  kept  filled, 
and  scores  of  grenades.  The  portable  appliances  are  distributed 
through  all  the  departments,  each  bearing  the  name  of  the  man 
responsible  for  its  use.  A  three-inch  main,  connected  with  the 
Reading  waterworks,  runs  through  the  buildings,  and  in  central 
positions  lengths  of  hose  are  attached,  with  nozzle  complete,  for 
immediate  use.  All  the  arrangements  are  planned  with  the  view 
of  dealing  eflectually  with  fire  in  its  early  stage.  At  night,  before 
the  workmen  leave,  stand  pipes  within  the  premises  are  attached 
to  the  mains,  hose  is  connected,  and  only  the  turning  of  a  tap  is 
necessary  to  secure  an  abundant  supply  of  water.  Two  watchmen 
guard  the  premises,  in  addition  to  the  engineer  in  charge. 

After  having  exhausted  as  far  as  it  was  possible  to  exhaust  such 
immense  buildings  of  a  private  concern,  the  members  were  taken 
by  Messrs.  Sutton  and  Son's  in  their  privately  hired  electric  cars 
to  the  trial  grounds.  Here  light  refreshment  was  provided,  after 
which  the  many  thousands  of  trials  of  flowers,  vegetables,  etc. 
were  viewed.  In  order  to  make  most  use  of  the  time,  the  party 
was  divided  into  two  sections,  one  going  to  the  flower  trials,  and 
the  other  to  the  vegetable  department.  The  time  being  gone,  the 
members  returned  to  the  offices  in  the  market  place,  where  they 
were  again  received  by  the  members  of  the  firm,  by  whom  they 
were  entertained  to  luncheon  in  their  private  hall. 


Mr.  Martin  John  Sutton  presided,  supported  by  Mr.  George 
Marshall  (President),  Major  Beadon,  Mr.  M.  H.  F.  Sutton,  and 
Mr.  Edward  Davidson  (assistant  secretary),  the  company  num- 
bering in  all  about  sixty. 

The  Chairman  gave  the  toast  of  "  The  King,  the  Queen,  and 
the  Royal  Family,"  mentioning  that  no  man,  probably,  in  the 
higher  walks  of  life  had  planted  more  trees  than  his  Majesty, 
either  as  King  or  as  Prince  of  Wales.  The  other  day  the  King 
planted  a  tree  on  that  wide  expanse  of  treeless  turf  known  as  Park 
Royal,  and  thus  gave  it  some  better  claim  to  its  title.     (Cheers). 

The  toast  was  received  with  enthusiasm. 

Mr.  Sutton  next  proposed  "  The  English  .\rboricultural 
Society,"  coupled  with  the  name  of  its  President,  Mr.  Marshall. 
He  expressed  the  great  pleasure  which  he  and  the  other  members 
of  the  firm — his  brothers,  who  were  unavoidably  absent,  and  his 
son,  who  was  present — had  in  welcoming  them  there  that  day. 
He  explained  the  circumstances  which  made  the  luncheon  some- 
what of  an  impromptu  character,  and  prevented  all  the  members 
of  the  firm  being  there,  but  assured  his  guests  that  no  association 
could  be  welcomed  more  warmly  than  that  Society. 

Mr.  George  Marshall,  in  returning  thanks,  said  they  had  all 
drunk  their  own  healths — (laughter) — very  enthusiastically.  They 
had  been  treated,  even  at  short  notice,  with  the  greatest  hospit- 
ality :  what  the  hospitality  would  have  been  had  the  notice  been 
longer  he  left  them  to  imagine.  (Laughter).  He  would  now 
propose  the  health  of  Mr.  Sutton  and  his  son,  and  of  every  mem- 
ber of  that  world-famed  firm.  They  had  received  at  their  hands 
the  greatest  courtesy  and  kindness,  had  been  shown  over  their  huge 
establishment,  and  told  how  a  business  of  that  kind  should  be 
conducted.  They  had  tested  the  firm's  wonderful  accuracy  in 
producing  accounts  and  orders  by  having  one  actually  produced 
within  thirty  seconds  of  its  being  called  for.  They  had  had  a 
novel  journey  on  tram-cars  privately  hired,  and  had  viewed  those 
wonderful  seed-testing  grounds,  second  to  none  in  the  world. 
Their  Society,  since  its  formation,  had  been  hospitably  entertained 
by  landowners  and  others,  but  never  better  than  that  day. 
(Applause). 
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The  toast  was  drunk  with  musical  honours. 

Mr.  Martin  H.  F,  Sutton,  responding,  thanked  the  company 
for  their  kind  references  to  his  father,  himself,  and  the  firm,  and 
said  they  appreciated  the  honour  of  the  Society's  visit.  He  was 
glad  to  know  they  were  interested  in  the  firm's  premises  and 
business  methods.  IT  there^was  one  sentence  of  Mr.  Marshall's  to 
which  he  might  demur,  it  was  when  he  said  the  visitors  had  seen 
how  the  firm  conducted  their  business — (laughter) — because  it  had 
taken  them  (Messrs.  Sutton)  a  considerable  number  of  years  to 
learn  it.  He  was  pleased  they  had  been  able  to  see  the  trial 
grounds  at  a  season  when  there  are  more  flowers  in  bioom  than  at 
any  other  time  of  the  year. 

The  company  then  dispersed,  and  later  in  the  day  each  member 
left  for  home,  with  the  pleasantest  recollections  of  a  visit  which 
had  presented  many  varied  aspects  ot  the  practical  forester's  life 
and  work. 
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LOCAL    MEETING    AT     DARLINGTON. 


VISIT   TO 
WALWORTH,    RABY,    AND    STREATLAM    CASTLES. 

A  Meeting  of  the  local  members  was  held  at  Darlington  on 
Friday,  October  23rd,  1903.  The  Newcastle  contingent  travelled 
by  the  7-40  a.m.  train,  members  from  Hexham  having  left  at  6-25, 
and  reached  Darlington  at  8-30.     Amongst  those  present  were  : — 

Mr.  Edward  Davidson  (.Assistant  Secretary)  :  Mr.  John  Brydon 
(Local  Chairman);  Mr.  Edward  Shipley  (Local  Secretary);  Mr. 
J.  W.  Bewick,  Mr.  Thomas  Bewick,  Mr.  \V.  F.  Stock,  Mr.  J. 
Bowker  (Local  Committee);  Councillor  Benson,  Mr.  Morrison, 
Mrs.  J.  Bowker,  Mr.  T.  E.  Miln,  Mr.  J.  Willans,  Mr.  G.  W. 
Thornton,  Mr.  J.  A.  Caldecott,  Mr.  S.  Piek,  Mr.  T.  H.  Atkinson, 
Dr.  D.  Slewart,  Mr.  H.  Lloid,  Mr.  George  Ross,  Mr.  Thomas 
Clark,  Mr.  George  Cooper,  Mr.  J.  R.  Fletcher,  Mr.  J.  Taylor 
(Newcastle),  Mr,  L.  H.  Gullachsen,  Mr.  L.  W.  GuUachsen,  Mr.  E. 
Salter,  Mr.  William  Fleming,  Mr.  R.  Black,  Mr.  J.  R.  Bell,  Mr. 
George  Cranston,  Mr.  R.  J.  Wylam,  Mr.  Thomas  Bond,  Mr.  R.  H. 
Ellison,  Miss  Ellison,  Mr.  J.  W.  Watt,  Mr.  John  Todd,  Mr.  Percy 
Middleton,  Mr.  John  Shortt,  Mr.  William  Palliser,  Mr.  J.  Palliser, 
Mr.  Thomas  Huggon,  Mr.  J.  Wilson  (Birtley),  Mr.  W.  Ormiston, 
Mr.  T.  Matheson,  Mr.  W.  Dixon,  Mr.  William  East,  Mr.  J.  T. 
Alkin.  .Mr.  .\.  Wardle,  Mr.  J.  O.  Smith,  Mr.  John  Swales,  Mr. 
Newton,  Mr.  Thomas  S.  Blues,  Mr.  J.  Taylor  (South  Shields), 
Mr.  B.  Cowan,  Councillor  W.  E.  1).  Scott,  Mr.  J.  M.  Smith,  Mr. 
J.  S.  Tindle  and  friend,  Mr.  W.  J.  Wood  and  friend,  Mr.  J.  Wilson 
(South  Shields),  Mr.  J.  B.  Weir,  Mr.  J.  Milthor[)e,  Mr.  G.  Watson, 
Mr.  Livingstone,  and  Mr.  W.  Shipley. 
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Four  brakes  awaited  the  party  at  Bank  Top  Station,  and  the 
members  were  quickly  driven  to  the  nurseries  belonging  to  Messrs. 
Kent  &  Brydon,  tasting  to  the  full  the  dangers  of  Darlington's 
streets,  where  the  new  electric  tramways  were  being  laid. 

"  Rattle  his  bones  over  the  stones, 
He's  only  an  arboriculturist, 
What  matter  his  groans?" 

When  the  nurseries  were  reached  an  adjournment  was  made  to 
a  summer-house,  where  breakfast  was  provided  by  the  kindness 
of  Mr.  J.  T.  Brydon  (Chairman  of  the  Local  Committee).  This 
was  done  full  justice  to  by  the  hungry  travellers. 

A  hearty  vote  of  thanks  was  accorded  Mr.  Brydon  on  the  motion 
of  Mr.  Bernard  Cowan,  F.R.H.S.  (South  Shields),  who  spoke  of 
the  kindness  of  Mr.  Brydon  in  jiroviding  the  repast,  and  of  Miss 
Brydon  in  serving  it. 

Mr.  Brydon,  in  reply,  thanked  the  members  for  the  hearty  way 
in  which  they  had  received  the  mention  of  his  own  and  his 
daughter's  names.  He  regretted  that  the  smallness  of  the 
accommodation  at  his  disposal  had  made  it  impossible  for  him  to 
entertain  them  in  the  manner  he  could  have  desired.  But  he 
hoped  none  would  go  away  unsatisfied,  and  added  that  a  drop  of 
aqua  vitse  was  at  their  disposal  to  fortify  them  against  the  journey. 

Sprigs  of  oak  leaves  were  provided  by  Mr.  Brydon,  and  each 
member  put  one  in  his  button-hole. 

After  a  brief  tour  round  the  gardens,  the  party  re-embarked  in 
the  brakes.  The  morning,  which  up  to  this  point  had  been  dull 
and  threatening,  now  took  a  turn  for  the  worse,  and  rain  com- 
menced to  fall  heavily.  It  was  amid  a  shower  of  Nature's  confetti, 
in  the  shape  of  falling  leaves,  and  troubled  by  the  shar[),  driving 
rain,  that  the  journey  to  Walworth  Castle  was  begun.  The  brakes 
were  packed  to  the  limit  of  their  holding  capacity  ;  thus  it  was  that 
the  wise  virgins,  who  had  lighted  their  pipes  before  entering  were 
able  to  enjoy  an  after-breakfast  smoke  on  the  way,  whilst  the 
foolish  virgins  who  had  not  taken  this  precaution  had  perforce  to 
abstain — there  was  not  room  to  strike  a  match. 

Many  corn  fields  were  passed  on  the  road  to  Walworth.  It  was 
a  sight  to  make  an  agriculturist's  heart  bleed  to  see  the  sheaves 
shivering  in  the  storm  of  rain.     In   due  course  Walworth   Castle 
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was  reached,  and  the  rain  having  ceased,  the  members  gladly  left 
the  brakes  and  entered  the  grounds.  The  party  at  this  point  were 
joined  by  Mr.  Brydon's  trap,  driven  by  his  son. 

The  house  of  Walworth  is  described  in  Surtees's  History  of 
Durham  "as  a  handsome,  spacious  mansion.  It  was  reared  from 
its  own  ruins  in  the  reign  of  Elizabeth,  by  Thomas  Jennison,  an 
auditor  in  Ireland.  The  chief  front,  a  straight  curtain  betwixt  two 
circular  towers,  looks  southward  over  soft,  even  grounds,  richly 
sprinkled  with  wood,  and  sloi)ing  gradually  to  the  Tees.  The 
north  front  looks  upward  against  the  hill.  King  James  VI.  of 
Scotland  and  I.  of  England,  rested  here  on  his  first  progress  into 
England  on  April  i4ih,  1603.  The  house  was  ihen  the  residence 
of  Mrs.  Jennison,  the  widow  of  Thomas  Jennison,  Esq." 

At  Walworth  the  chief  object  of  interest  was  the  two  wonderful 
chestnut  trees,  the  peculiarity  of  which  lies  in  the  fact  that  they 
have  both  sent  down  a  number  of  branches  which  have  again  taken 
root  in  the  earth.  The  trees  are  the  remains  of  a  former  avenue. 
Their  dimensions  were  taken,  and  the  larger  one  (the  male)  was 
found  to  be  16  feet  in  circumference  four  feet  from  the  ground,  and 
the  smaller  one  nearly  14  feet.  The  members  were  delighted  with 
their  inspection  of  these  trees.  In  the  lane  outside  the  grounds  a 
particularly  interesting  natural  graft  was  noticed. 

There  was  a  marked  improvement  in  the  weather  at  this  stage. 
The  sun  came  out  and  shone  with  great  brilliancy,  glorifying  the 
autumn  tints  of  the  trees. 

Leaving  Walworth,  the  brakes,  guided  by  Mr.  H.  Havelock,  of 
Staindrop,  jiroceeded  via  Piercebridge  and  Gainford  (passing 
Gainford  Big  Wood,  which  is  about  80  acres  in  extent),  through 
Selaby  Park  to  Staindrop.  Outside  the  latter  village  the  party 
were  met  by  Mr.  H.  L.  Eife,  who  gave  the  members  a  cordial 
welcome.  Mr.  Fife  ex[)lained  lliat  he  had  three  young  trees,  a 
sycamore,  an  oak,  and  a  chestnut  tree,  and  it  was  the  wish  of 
Lord  Barnard  that  the  party  should  plant  two  of  these  in  commem- 
oration of  the  visit  of  the  Society.  It  had  been  originally  intended 
to  plant  the  oak  to  celebrate  the  coming  of  age  of  the  Hon. 
H.  Cecil  Vane,  but  the  tree  could  now  serve  the  double 
purpose. 

The  oak  and  the  chestnut  tree  were  selected,  and  the  former 
was   planted   by   Mr.    Cowan,  who  said   it  gave  him   the  greatest 
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pleasure  and  honour  on  behalf  of  the  Society  to  declare  the  tree 
"duly  and  justly  planted  "     (Applause). 

Mr,  Edward  Davidson,  who  planted  the  chestnut  tree,  said  he 
wished  to  identify  himself  with  the  remarks  of  Mr.  Cowan.  Con- 
tinuing, he  said,  this  was  the  second  occasion  the  Arboricultural 
Society  had  visited  Raby.  Sixteen  years  ago,  on  the  i8th  August, 
1887,  Mr.  Watt,  of  Carlisle,  planted  an  oak  tree  there.  It  was  a 
pleasure  to  him  (the  speaker)  to  report  very  great  progress  in  the 
time  which  had  since  elapsed.  Whereas  then  they  had  only  100 
members,  they  now  numbered  over  700.  Mr.  Davidson,  in  con- 
clusion, said  the  Society  was  greatly  indebted  to  Lord  Barnard 
and  other  landed  proprietors  for  permission  to  visit  their  noble 
establishments.     (Applause). 

Mr.  Fife  promised  that  guards  should  be  placed  round  the 
trees,  and  labels  affixed,  in  commemoration  of  the  visit  of  the 
Arboricultural  Society. 

Lord  Barnard,  who  rode  up  on  his  pony  just  at  the  end  of  this 
pleasant  little  function,  regretted  exceedingly  that  he  had  not  been 
present  at  the  ceremony.  He  had  mistaken  the  direction  in  which 
the  brakes  would  come.  He  welcomed  the  members  to  Raby, 
and  still  mounted,  preceded  the  party  into  the  Park.  The  tree 
planted  on  the  former  visit  of  the  Society  was  found  to  be 
in  a  flourishing  condition.  Upon  entering  the  Park  a  visit  was 
made  to  a  small  nursery,  where  some  Chinese  and  Japanese 
larches  had  been  planted.  The  climate  was  not  suitable  for  the 
former,  and  they  had  all  died  of  cold.  The  Japanese  specimens 
were  doing  well.  These  are  favoured  for  their  quick-growing 
propensities,  making  three  to  four  feet  in  height  in  a  favourable 
year. 

Guided  by  Mr.  Havelock  the  party  turned  aside  to  inspect  a 
pine  wood,  where  there  was  a  peculiar  blight  on  the  young  trees. 
It  was  in  this  wood,  said  Mr.  Havelock,  that  he  first  noticed  a 
twisted  maltorraation  of  the  young  shoots,  but  he  was  afraid  it  was 
spreading  to  other  parts  of  the  estate.  He  had  carefully  examined 
the  affected  trees,  and  had  discovered  a  bore-hole  through  the 
pith,  but  had  never  come  across  the  insect  which  must  have  made 
the  hole.  He  askea  for  information  about  the  insect  most  likely 
to  cause  the  damage,  and  several  members  spoke  to  its  being  a 
cream-coloured  beetle.     No  one  present  could  suggest  any  means 
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of  checking  its  ravages,  and  it  was  eventually  arranged  that  some 
specimens  should  be  sent  for  examination,  to  be  later  reported 
upon. 

The  party  were  then  led  through  part  of  the  Bath  Wood,  and 
along  the  Serpentine  Walk.  This  latter,  to  be  seen  at  its  best, 
should  be  visited  in  the  leafy  month  of  June.  Nevertheless  even 
in  autumn  the  walk  has  a  particularly  lovely  appearance.  A  visit 
was  next  paid  to  the  Bath  Room,  in  its  way  a  wonderful  place. 
The  bath  resembles  a  huge  well ;  clear,  sparkling  water  is  contin- 
ually running  through,  so  clear  indeed  that  if  a  pin  be  thrown  into 
the  bath  it  is  clearly  visible  at  a  depth  of  several  feet. 

Lord  Barnard  proved  an  excellent  guide.  He  led  the  way, 
chatting  very  affably.  He  outlined  the  general  plan  of  the  estate, 
and  mentioned  the  difficulties  which  he  had  encountered  in  his 
forestry  ;  west  winds  which  nipped  the  young  trees,  and  gales 
which  damaged  the  plantations.  His  Lordship  spoke  of  matters 
not  directly  associated  with  arboriculture.  He  pointed  out  two 
or  three  red  deer.  These  had  been  roaring  during  the  past  six 
weeks,  but  had  just  ceased.  In  answer  to  a  question,  his  Lordship 
said  that  he  knew  of  no  specific  instance  of  a  red  deer  being 
dangerous  during  the  period  of  its  roaring ;  but  he  knew  that  the 
belief 'was  generally  held.  On  the  previous  day  he  had  seen  a 
kingfisher  on  the  Raby  estate.  It  started  out  just  under  his  feet, 
and  he  caught  a  glimpse  of  its  beautiful  colouring.  A  squirrel 
running  up  a  tree  drew  from  his  Lordship  the  remark  that  he  had 
f)rbidden  his  gamekeepers  to  shoot  these  pretty  little  animals. 
Lord  Barnard  next  drew  attention  to  the  oak  trees  planted  at  the 
Coronation.  These  were  five  in  number,  and  it  was  intended  to 
leave  the  two  which  prospered  the  best.  A  red  thorn  planted  by 
the  Princess  of  Wales  was  also  noticed.  His  Lordship  explained 
that  from  this  point  there  was  a  very  pretty  view  of  the  Castle. 
And  in  truth  it  was  an  imposing  picture. 

Raby  Castle,  which  has  been  described  as  a  noble  pile  of  stately 
towers,  retaining  all  the  a|)pearance  of  its  antiquity,  and  giving 
the  most  perfect  idea  of  a  baron's  palace  in  the  feudal  ages,  stands 
on  a  raised  platform,  and  is  surrounded   by  the  remains  of  the  old 
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moat.  The  Castle  itself  dates  back  to  the  year  1379,  when  Johri' 
de  Neville,  who  was  rebuilding  his  manor  house  of  Raby,  was 
granted  a  license  by  Bishop  Hatfield,  to  "embattle  and  crenellate 
all  the  towers,  houses,  and  walls."  It  is  probable  that  the  manor 
house  dated  some  200  or  300  years  further  back,  to  the  time  of 
Dolfin,  a  Saxon  nobleman,  who  bought  Staindrop  and  Staindrop- 
shire  from  the  monks  of  Durham.  For  over  400  years  this  was 
the  home  of  the  male  descendants  of  Dolphin,  afterwards  known 
by  the  name  of  Neville.  The  estates  became  forfeit  to  the  Crown 
in  1569  through  the  action  of  Charles,  the  Sixth  Earl  of  Westmore- 
land, who  joined  in  the  rising  against  Queen  Elizabeth  (known  as 
the  "Rising  of  the  North").  The  rebels  were  defeated,  and  the 
earl  had  to  fly  the  country,  dying  in  poverty  in  the  Netherlands 
two  years  later.  After  an  interval  of  about  forty  years  the  estate 
was  bought  by  a  Kentish  gentlemen,  Sir  Henry  Fane,  or  Vane 
as  it  afterwards  became,  and  has  continued  m  the  direct  male 
descent  for  nearly  300  years. 

Lord  Barnard,  having  conducted  the  party  to  the  Castle,  left  to 
stable  his  pony,  and  it  was  under  the  guidance  of  Mr.  Fife  that 
the  entry  to  the  Castle  was  made.  As  one  walked  across  the 
courtyard,  it  was  a  pleasure  to  give  rein  to  the  imagination.  If 
they  had  tongues  what  stories  those  old  walls  and  worn  stones 
could  tell  of  bye-gone  days,  of  mailed  men  and  fair  women  who 
had  passed  through  that  same  courtyard,  of  rude  assault  and  clash 
of  arms ;  the  rallying  cries  of  the  attacking  parties  and  the  defiant 
shouts  of  the  brave  defenders ;  surely  they  would  tell  us  also  of 
the  prattling  of  children,  the  whispers  of  love,  and  the  prayers  of 
the  dying. 

Passing  through  the  courtyard  the  party  came  to  the  Entrance 
Hall,  the  peculiarity  of  which  lies  in  the  fact  that  carriages  can 
drive  straight  into  the  Castle  without  drawing  rein.  Writmg  of  his 
entrance  to  Raby  Castle  in  1775,  George  Colman,  the  younger,  the 
well-known  dramatist,  says  :  "As  we  passed  through  the  gate-way  of 
the  castle,  the  vapour  was  dense  upon  the  moat,  and  we  were 
enveloped  in  night  fog,  while  the  rolling  of  the  carriage  wheels 
sounded  balefuUy  over  the  drawbridge — we  might  have  fancied 
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ourselves  victims  of  the  darkest  times  of  Gallic  despotism,  con- 
demned by  a  lettte  de  cachet  to  linger  out  our  lives  in  the  deepest 
dungeons  of  the  Bastille ;  but,  lo  !  on  the  opening  of  a  massive 
door,  a  gleam  of  light  flashed  upon  us — crack  went  the  whips — we 
dashed  forward  at  a  full  trot — and  in  a  moment  drew  up — not  to  a 
piazza,  nor  a  vestibule,  nor  a  flight  of  steps  in  a  cold  courtyard — 
but  before  a  huge,  blazing  fire,  in  a  spacious  hall.  The  magical 
eftect  of  this  sudden  transition  from  destitution  to  luxury,  has 
never  occurred  to  me  anywhere  else — except  in  the  last  scenes  of 
every  pantomine." 

In  the  Entrance  Hall  an  informal  luncheon  awaited  the  Arbori- 
culturists, and  at  the  invitation  of  Mr.  Fife  the  members  fell  to  and 
made  a  hearty  meal.     Afterwards  the  Baron's  Hall  was  visited. 

"  Seven  hundred  knights,  retainers  all 
Of  Neville,  at  their  master's  call, 
Had  sat  together  in  Raby's  Hall." 

Wordsworth. 

The  Baron's  Hall  has  undergone  structural  alterations  since  the 
time  of  the  Nevilles.  It  is  a  huge,  imposing  room,  measuring  nearly 
130  feet  by  36  feet.  The  walls  are  lined  to  a  certain  height  with 
books,  surmounted  by  family  portraits.  Several  presents  recently 
received  by  the  Hon.  Henry  Cecil  Vane  were  here  on  exhibition. 

A  short  visit  was  next  paid  to  the  Chapel,  and  the  party  then 
assembled  in  the  "outer  bailey." 

Lord  Barnard,  who  was  at  luncheon,  kindly  came  to  wish  his 
guests  good-bye. 

Mr.  B.  Cowan,  in  calling  for  a  hearty  demonstration  in  favour  of 
Lord  Barnard,  said  it  afforded  him  the  greatest  possible  pleasure 
and  honour  to  thank  his  Lordshi[)  for  the  time  he  had  spent 
with  the  party,  and  for  his  kindly  hospitality.  (Applause).  He, 
the  speaker,  had  during  the  twenty  years  he  had  been  a  member  of 
the  Arbori  cultural  Society,  visited  most  of  the  palatial  and  stately 
homes  of  England,  and  no  visit  had  afforded  him  more  pleasure 
than  the  present  one.  He  was  sorry  they  could  not  spend  more 
time  at  Raby.  Many  of  them  would  have  liked  to  see  the  gardens, 
the  fame  of  which  had  spread  all  over  the  country.  The  thanks 
of  the  party  were  due  to  both  Lord  and  Lady  Barnard,  for  whom 
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they  desired  a  long  continuance  of  health  and  happiness.  Mr. 
Cowan  then  called  upon  the  members  to  enthusiastically  testify  to 
the  gratitude  they  felt  for  their  noble  host  of  the  day. 

Three  rousing  cheers  were  heartily  given. 

Lord  Barnard,  in  reply,  thanked  the  members  most  heartily  for 
the  way  in  which  they  had  received  the  toast  of  the  health  of  Lady 
Barnard  and  himself.  Unfortunately  he  had  not  been  able  to 
entertain  the  party  as  he  could  have  wished.  His  eldest  son  was 
leaving  for  India  almost  immediately,  and  a  party  held  the  previous 
evening  had  entailed  extra  work  upon  his  staff  of  servants,  and  his 
household  arrangements,  particularly  those  of  the  kitchen,  were 
temporarily  disorganized.  Had  it  been  otherwise,  it  would  hive 
afforded  him  great  pleasure  to  have  given  them  a  meal  more  worthy 
of  the  occasion.  (Murmurs  of  dissent).  His  Lordship  continuing, 
said  he  was  extremely  sorry  they  could  not  stay  longer.  They  could 
have  spent  the  day  at  Raby.  But  they  must  come  again.  He 
could  assure  them  that  he  took  a  great  interest  in  the  x\rboricultural 
Society.  He  read  their  paper,  and  had  recently  induced  one  of 
his  woodmen  to  become  a  member  of  the  Society.  Forestry  had 
been  brought  prominently  before  the  public  by  the  Report  of  the 
Royal  Commission.  It  was  now  being  considered  in  its  commer- 
cial bearings,  and  he  had  noticed  a  splendid  article  on  the  subject 
in  the  Times  a  day  or  two  before.  If  time  had  permitted,  he 
would  have  been  pleased  to  have  again  accompanied  the  party,  and 
shown  them  more  of  the  Raby  woods.  He  was  sorry  Raby  could 
not  boast  of  older  timber,  for  there  were  many  experts  present  that 
day;  but  he  trusted  they  would  not  hold  him  responsible  for  the 
failings  of  his  forefathers.  In  fifty  years  time  he  hoped  when  their 
children  came  to  visit  his,  there  would  be  something  better  worth 
seeing.  In  conclusion,  his  Lordship  wished  the  party  good-bye, 
and  again  extended  an  invitation  for  another  visit. 

Leaving  the  Castle  the  party  walked  through  the  Park  to 
Staindrop  village  in  a  heavy  shower  of  rain.  This  was  but  of 
short  duration,  and  the  remainder  of  the  day  was  fine.  The  drive 
to  Streatlam  was  quickly  accomplished. 

Streatlam  Castle  is  situated  in  a  hollow,  less  than  a  mile  from 
the  road.     It  was  built  in  1450,  by  the  then  Sir  William  Bowes, 
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■who  it  is  thought  brought  the  plan  from  France,  where  he  had 
held  high  military  command.  The  Castle  was  refronted  1708-10, 
in  the  Italian  style.  This  front  encloses  parts  of  the  older 
building.  The  Castle  was  sacked  by  the  rebels  in  the  'Rising 
of  the  North."  The  present  owner,  the  Earl  of  Strathmore,  is 
reputed  to  be  the  largest  landowner  in  the  North  Riding  of 
Yorkshire.  There  was  but  little  time  to  stay  at  Streatlam,  and 
the  members  spread  themselves  about  the  woods  and  gardens  in 
an  endeavour  to  see  the  most  possible  in  the  short  time  at  their 
disposal.  All  the  trees,  shrubs,  and  flowers  have  labels  giving 
their  names,  and  in  the  case  of  the  trees  and  shrubs  the  height 
to  which  they  attain  at  maturity. 

And  now  came  the  time  for  the  return  journey.  A  pleasant 
drive  followed  through  the  Park,  which,  like  Raby,  has  its  deer 
herds.  A  brief  halt  was  made  to  inspect  a  tree-planting  machine, 
and  a  specimen  of  the  bog  oak  of  the  district  was  secured.  And 
then  back  to  Staindrop,  and  on  via,  Ingleton  and  Summerhouse  to 
Darl'ngton.  Darkness  closed  in  before  the  latter  place  was 
reached,  and  the  air  was  too  cold  for  comfort,  but  all  arrived 
safely,  and  a  hearty  meal  at  the  King's  Head  Hotel  brought  a  very 
€njo}ab!e  day  to  a  close. 


EXCURSION    OF    1902. 

This  Photograph,  an  enlargement  of  Xo.  11,  page  211,  was  taken  by  Mr,  A.  C.  Forbes, 
from  the  luxuriant  wood  of  Qiierciis  sessiliflora,  in  the  Foret  de  Retz,  described  and 
measured  on  pages  232  and  233. 

ERR  A  TA. 
Page_233,  line  2,  for  10,  read  150. 
Page  234,  line  2,  for  15,  read  12. 
Bois  de  Baudeval. 
Read-  6  Oaks,  age  by  Rings,  80  to  86  years  (average  82). 

6     ,,  ,,  100  to  118  years  (average  iio). 


425 


I.— THE    BEST    MEANS    OF    PRESERVING    CUT 
TIMBER    FOR    ESTATE   PURPOSES. 

By  Mr.  J    Price,  Highlegh,  Knutsford,  Cheshire. 

The  title  of  this  essay  opens  out  a  wide  area  for  discussion, 
owing  to  there  being  so  many  different  ways  of  treating  the  subject, 
since  it  is  necessary  to  deal  with  the  tree  from  its  growing  state  to 
the  time  the  wood  is  cut  for  the  purpose  required. 

Owing  to  the  various  requirements  of  estates,  the  writer  does  not 
claim  to  say  which  is  the  "  best,"  as  this  claim  will  be  substantiated 
on  the  different  estates  according  to  the  opinion  of  the  foresters ; 
what  in  one  case  is  the  "best."  would  not  please  another,  and  with 
this  limitation  he  proposes  to  deal  with  the  matter  in  as  many  ways 
as  possible,  so  as  to  cover  estates  of  all  sizes. 

The  preservation  of  timber  from  decay  has  been  a  prominent 
one  amongst  users  and  scientists  for  many  years;  and  it  is  important 
that  care  should  be  exercised  in  using  the  present  supply  of  timber 
until  the  question  of  forestry  is  taken  up  more  seriously  by  the 
country. 

The  subject  being  for  estate  purposes,  it  will  be  necessary  to 
deal  with  it  so  as  to  provide  for  all  possible  requirements ;  and  no 
doubt  the  reader  will  find  something  to  meet  his  requirements. 
The  mischief  is  caused  through  the  various  changes  of  temper- 
ature, humidity  and  dryness  which  all  woodwork  is  subject  to, 
commencing  with  wet,  succeeded  by  heat,  bringing  on  rot  (wet  and 
dry),  as  well  as  damage  by  insects. 
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In  dealing  with  the  subject,  the  following  will  come  under 
consideration  : — 

1.  The  natural  properties  of  timber. 

2.  The  felling  of  timber. 

3.  Moisture  in  timber. 

4.  Insects. 

5.  Natural  and  artificial  seasoning. 

6.  Waterproofing  and  impermeability. 

7.  Incombustibility, 

The  Natural  Properties  of  Timber. 

For  the  purpose  of  this  essay,  it  will  be  as  well  to  consider  what 
"wood"  is,  the  properties  of  its  principal  components,  and  the 
causes  of  their  rapid  disintegration.  Wood  is  formed  essentially 
of  two  different  substances ;  one  predominant  and  solid,  the 
ligneous  ;  and  the  other  liquid,  the  sap. 

The  ligneous  is  formed  of  cellulose,  that  is  with  reference  to  its 
elements  of  carbon,  oxygen  and  hydrogen  ;  this  organic  tissue 
constitutes  the  framework  of  the  plant  in  the  form  of  vessels  and 
fibres,  which  are  covered  with  an  agglutinant  organic  matter, 
variously  named  vasculose,  cutose,  pectose,  etc.  The  principal 
cause  of  the  change  of  the  ligneous  substance  is  the  great  affinity 
of  its  carbon  for  oxygen,  an  affinity  favoured  by  the  atmospheric 
changes,  resulting  in  the  breaking  up  of  the  fibrous  structure, 
which  loses  its  power  of  resistance,  and  finally  falls  into  dust. 

The  proportion  of  sapwood  in  different  trees  varies  very  much. 
Spanish  chestnut  has  a  very  small  proportion  of  sapwood  ;  oak 
has  more,  the  proportion  varying  according  to  the  soil. 

In  a  general  way  the  structure  of  wooded  stems  may  be  divided 
pith,  bark,  medullary  rays,  and  wood,  the  three  former  belonging 
to  the  horizontal  system,  and  the  latter  to  the  longitudinal  system. 

The  "  pith  "  occupies  the  centre  of  the  stem,  and  either  remains 
throughout  the  period  of  growth  in  some  trees  (as  in  the  elder),  or 
is  absorbed  after  a  few  years  (as  in  the  oak  and  in  almost  all  large 
trees).  The  connections  of  the  pith  are  extremely  important : 
First,  it  is  in  direct  communication  with  every  branch  ;  secondly, 
it  is  in  equally  direct  and  unbroken   connection   with   the  bark. 
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through  the  medium  of  the  medullary  rays.  These  constitute  the 
channel  of  communication  between  the  bark  and  pith,  and  begin 
their  existence  with  the  first  deposited  layers  of  wood. 

The  bark  is  the  sheath  of  the  tree,  giving  it  protection,  the 
medullary  rays  terminating  in  it. 

"  Wood "  is  arranged  in  a  series  of  wedges  formed  by  the 
medullary  rays,  and  is  the  product  of  the  activity  of  the  leaves 
during  the  growing  season,  and  as  the  leaves  more  or  less  surround 
the  stem,  the  new  layer  of  vvood  at  length  completes  a  zone, 
perfectly  enclosing  the  wood  of  all  former  years,  which  is  the 
explanation  of  the  term  "  exogenous." 

Thk  Felling  of  Timber. 

Experience  has  shown  that  the  time  when  trees  are  felled  has 
much  influence  upon  the  conditions  of  the  wood,  as  at  first  sight 
it  might  be  supposed  that  the  amount  or  quantity  of  sap  in  trees 
would  be  greatest  in  spring,  but  accurate  experiments  show  that 
the  greatest  quantity  is  met  with  in  December  and  January,  the 
minimum  in  July  and  August,  the  whole  being  regulated  by  the 
season,  though  with  some  kind  of  trees  a  little  after  midsummer 
appears  to  be  decidedly  the  best  time  for  felHng.  Alder  felled  at 
that  time  is  found  to  be  much  more  durable ;  and  beech  when  cut 
in  the  middle  of  the  summer  is  better  and  less  liable  to  be  worm- 
eaten,  particularly  if  a  gash  be  cut  to  let  out  the  sap  some  time 
before  felling;  with  oak,  "girdling"  has  been  fcjund  to  materially 
improve  the  timber. 

As  the  sap  movements  in  timber  exercise  a  most  important 
influence  upon  its  value,  it  is  as  well  to  take  these  into  consider- 
ation as  bearing  on  the  future  preservation  of  the  timber.  The 
sap  of  trees,  which  is  composed  of  oxygen,  nitrogen,  carbon, 
sulphur  and  other  elements,  forms  a  considerable  proportion  of 
the  bulk  of  the  green  or  fresh  wood,  and,  as  previously  mentioned, 
a  varying  quantity.  This  gradually  evaporates  after  the  tree  is  cut 
down,  except  in  some  cases  where  the  sap  is  got  rid  of  by  stripping 
the  bark,  and  allowing  it  to  exude  and  run  from  the  tree. 

When  timber  is  felled  either  too  young  or  too  old  it  is  liable 
to  decay  sooner  than  it  would  do  if  it  had  been  felled  at  the 
proper  age.     The  tree  is  in  the  best  possible  condition  when  the 
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*'  duramen  "  is  fully  developed,  but  before  the  circulation  of  sap 
has  completely  ceased  in  its  vessels.  This  particular  point  at 
which  each  species  of  timber  will  have  reached  must  depend  to 
some  extent  on  circumstances,  and  the  trees  that  have  been  well 
exposed  to  atmospheric  influences  will  live  longer  than  those  that 
have  been  too  closely  grown,  and  which  frequently  die  prematurely. 

In  selecting  a  healthy  tree  for  felling,  it  must  be  one  with  an 
abundance  of  young  shoots  and  the  topmost  branches  strong, 
pointed,  and  vigorous,  these  being  evidence  that  the  tree  has  not 
yet  passed  maturity. 

It  will  be  found  beneficial  to  strip  the  bark  from  the  trees  when 
felled,  for  if  allowed  to  remain  it  will  hasten  the  decay  of  the  sap- 
wood  and  sometimes  of  the  heart-wood. 

Another  point  is  the  lopping  of  the  trees.  There  is  nothing 
more  apt  to  produce  a  tendency  in  timber  towards  internal  decay 
than  bad  lopping.  This  is  especially  so  with  the  elm,  which  grows 
more  quickly  than  the  oak,  and  the  effects  are  not  so  noticeable 
•externally.  In  the  former,  when  the  boughs  are  lopped  close  to 
the  trees,  annual  layers  of  new  wood  quickly  cover  up  the  short 
stumps,  and  make  the  trees  appear  as  if  they  had  not  been  lopped. 
When  boughs  are  lopped,  the  exposed  ends  of  the  stumps  left  next 
the  tree  are  sure  to  decay,  the  result  being  unexpected  dead  knots 
in  the  log  when  opened. 

Moisture  in  Timber. 

When  a  tree  is  cut  down  it  is  charged  with  such  a  quantity  of 
moisture  as  has  been  necessary  for  its  vegetable  existence,  and  it 
is  an  established  physiological  fact,  that  the  very  moisture  which 
has  been  necessary  for  the  perpetuation  of  either  vegetable  or 
animal  life,  becomes  converted  into  a  primary  element  of  decay 
and  decomposition  the  moment  that  vitality  ceases.  The  verific- 
ation of  this  statement  is  easy  and  conclusive. 

Again,  the  sap  of  all  trees  is  not  alike.  The  difference  is  caused 
by  the  various  pro[)ortions  of  the  different  chemical  substances 
•which  enter  into  its  composition.  The  sap  of  some  trees  is 
more  or  less  resinous,  as  that  of  the  pine;  gallic,  or  astringent, 
as  that  of  the  oak  ;  or  mucilaginous,  as  that  of  the  cherry  tree  ;  and 
according  to  the  increased  proportion  of  these  substances  which 
the  sap  contains  there  is  less  liability  to  rapid  decay,  and  it  is  by 
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these  means  that  Nature  applying  her  laws  of  heat  and  atmospheric 
pressure  (known  as  endosmose)  in  the  course  of  time  creates  the 
hard  fibre  of  wood.  On  the  contrary,  the  more  water  there  is  in 
the  sap  the  less  durable  is  the  timber  when  felled,  and  conse- 
quently if  the  moisture  is  allowed  to  remain,  decay  soon  becomes 
perceptible ;  but  if  it  is  expelled  the  process  of  decay  will  be 
scarcely  noticeable  for  many  years. 

The  main  cause  of  decay  is  the  fermentation  of  the  nitrogenous 
substances  contained  in  the  sap  under  the  influence  of  the  action 
of  the  oxygen  in  the  atmosphere.  These  substances  thus  become 
a  favourable  medium  for  the  nourishment  of  worms  by  furnishing 
them  with  an  aliment,  and  for  the  development  of  cryptogamic 
germs,  these  being  powerful  causes  of  the  deterioration  of  wood. 

Insects. 

Some  woods  are  more  subject  to  destruction  from  these  pests 
than  others,  such  as  alder,  birch,  and  in  general  all  soft  woods  of 
which  the  juices  are  of  a  saccharine  nature  :  and  there  are  many 
remedies  for  different  classes  of  insects,  such  as  corrosive  sublim- 
ate, arsenic,  camphor,  spirits  of  tar,  and  creosote.  These  may 
be  all  used  respectively  with  more  or  less  success ;  but  as  a 
matter  of  fact  sap-wood  is  more  susceptible  to  insect  attacks  than 
duramen  or  heart-wood.  Hence  the  advisability  of  using  well- 
hearted  timber  for  certain  kinds  of  work. 

Seasoning  of  Timber. 

Under  this  heading  will  come  both  "natural"  and  "artificial" 
seasoning. 

The  seasoning  of  timber  is  a  branch  of  our  subject,  the  import- 
ance of  which  it  is  impossible  to  overrate,  yet  one  which  is  frequently 
neglected.  It  must  be  noticed  that  a  great  deal  depends  on  the 
class  of  timber  to  be  treated.  The  difference  which  may  be 
observed  is  attributable  partly  to  the  physical  construction  of  the 
fibre,  or  lignum,  and  partly  to  the  nature  of  the  sap.  Several 
methods  are  in  use  for  seasoning  timber,  and  will  come  under  the 
following  headings  : — 

Natural  seasoning.  Water  seasoning. 

Steaming.  Smoking. 
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"  Natural  seasoning "  may  be  simply  described  as  placing  the 
timber  in  such  a  way  that,  while  it  is  protected  from  rain,  snow, 
and  other  sources  of  damp,  it  is  freely  exposed  to  currents  of  air. 

The  timber  should  be  piled  in  such  a  way  that  the  whole  may 
be  dried  as  uniformly  as  possible,  otherwise  the  pieces  will  warp. 
Another  precaution  to  be  taken  in  carrying  on  the  process  in 
addition  to  the  above,  is  not  to  expose  the  timber  too  soon  to  the 
drying  powers  of  currents  of  air,  more  especially  if  the  weather  is 
warm  and  dry.  To  do  this,  the  planks  should  be  piled  somewhat 
closely  together  at  first,  and  the  spaces  between  them  gradually 
widened  as  the  drying  proceeds. 

To  aid  the  natural  seasoning,  and  bring  about  at  the  earliest 
possible  time  the  evaporation  of  the  moisture  which  is  contained 
in  all  newly  fallen  timber,  the  trees  should  not  be  allowed  to 
remain  long  upon  the  ground  where  they  grew,  as  the  soil  is 
generally  damp  and  wet ;  they  should  be  carried  off  as  early  as 
convenient  to  the  timber  yard,  and  stored  there  for  preservation. 
One  of  the  earliest  causes  of  decay,  is  the  way  in  which  valuable 
logs  of  timber  are  too  often  left  on  soft  earth,  where  they  absorb  a 
large  amount  of  moisture,  and  are  sure  to  be  infected  by  the  spores 
of  destructive  fungi.  Should  it  be  impossible  to  remove  logs  of 
timber  for  some  time,  then  they  should  be  raised  from  off  the 
ground,  so  that  a  current  of  air  can  pass  round  the  trunks. 

The  shortest  period  to  which  timber  should  be  exposed  to 
natural  seasoning,  is  two  years,  and  the  process  is  judged  to  be 
pretty  complete  when  the  timber  has  lost  one-fifth  of  iis  weight ; 
it  is  then  suitable  for  genr;ral  work.  Oak  when  completely 
seasoned  has  often  been  found  to  have  lost  one  third  of  its  original 
weight. 

W.MF.R  Seasoning. 

This  process,  which  is  known  by  the  name  of  rafting,  is  based 
on  the  principle  that  by  putting  the  timber  in  water  the  sap  is 
washed  out  of  the  pores  and  the  water  takes  its  place,  which,  when 
the  timber  is  afterwards  exposed  to  the  atmosphere,  is  much  more 
easily  expelled  by  evaporation  from  the  timber  than  the  sap  would 
be  in  its  ordinary  or  natural  condition.  It  is  essential  for  this 
result  that  the  timljer  should  be  placed  in  water  of  the  highest 
purity  attainable.      For  instance,  oak  for  flooring  which    would 
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require  two  years  for  drying  in  the  open  air,  may  be  dried  in  four 
months  after  having  been  subjected  to  the  action  of  water. 

When  the  estate  is  in  the  neighbourhood  of  the  sea,  the  timber 
can  be  put  into  salt  water,  but  the  objections  to  this  are  : — 

(a)  That  the  salt  has  the  effect  of  keeping  a  moistness  about 
the  timber  according  to  the  atmospheric  influences ; 
and 

(d)  In  addition  to  this  drawback,  the  wood  is  not  so  easily 
worked  as  it  is  after  fresh  water  has  been  used. 

Steeping  in  lime  water  is  a  most  effectual  method  of  seasoning 
and  preserving  timber,  which  under  the  process  undergoes  much 
the  same  changes  as  when  subjected  to  the  action  of  metallic 
agents. 

To  carry  out  this  process  a  common  pond,  from  which  cattle 
are  excluded,  is  as  good  as  any  specially  prepared  tank  that  can  be 
made.  All  that  is  necessary  is,  that  it  be  large  enough  for  the 
requirements,  while  care  should  be  taken  to  see  that  the  bottom 
is  clear  of  mud.  Having  got  a  good  supply  of  water,  the  lime 
should  be  added  by  covering  the  bottom  of  the  pond,  so  as  to 
make  sure  of  a  uniform  effect,  though  a  gallon  of  water  will  only 
take  in  88  grains  of  stone  lime.  The  lime  should  be  renewed  as 
the  pond  receives  fresh  water.  The  timber  is  cut  to  the  required 
scantlings,  the  larger  pieces  at  the  bottom,  and  then  remains 
according  to  size  for  periods  varying  from  three  to  nine  weeks  ; 
it  is  then  taken  out  and  exposed  to  the  sun  and  wind  until  dry 
enough  for  the  purpose  for  which  it  is  intended. 

Dry  timber  treated  by  this  method,  then  dried,  and  afterwards 
soaked  in  a  weak  solution  of  sulphuric  acid  and  water,  will  never 
rot,  the  acid  combining  with  the  lime  in  the  timber  forms  gypsum 
(sulphate  of  lime)  and  preserves  it  from  decay  if  kept  dry,  though 
for  most  purposes  the  benefit  to  be  derived  is  perhaps  not  equiv- 
alent to  the  trouble  of  the  process. 

Steaming. 

Unless  wood  is  required  to  be  bent,  this  is  seldom  practised,  as 
it  impairs  the  strength,  making  the  wood  less  tenacious,  but 
rendering  it  less  subject  to  decay,  warping,  and  cracking.  The 
time  allowed  is  an  hour  for  every  inch  in  thickness. 
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Smoking. 

Drying  witli  smoke  has  long  been  known  as  a  fair  preservative 
of  timber,  and  is  carried  out  in  a  closed  chamber  heated  by  birch 
or  beech  sprag  or  sawdust,  which  yields  a  thick  smoke.  The 
action  of  the  smoke  is  a  mild  form  of  creosoting,  coagulating  the 
albumen  of  the  log  which  it  comes  in  contact  with,  contributing 
much  to  the  hardness  and  durability  of  the  wood.  The  drawback 
to  this  system  is  the  disagreeable  odour  it  imparts  to  the  timber, 
rendering  it  useless  for  many  purposes  required  on  an  estate. 
Wood,  if  treated  by  this  process,  should  be  air  dried  during  the 
previous  summer. 

Virgil  seems  to  have  been  aware  of  its  utility  when  he  wrote  the 
passage,  which  is  translated  by  Dryden. 

"Of  beech  the  plough-tail  and  the  bending  yoke. 
Or  softer  linden  'harden'd  in  the  smoke.'  " 

Georgics  i.  225. 

Seasoning. 

On  many  estates  there  will  be  a  deinand  for  well  dried  limber, 
which  will  always  necessitate  a  large  outlay  of  capital  and  space. 
The  necessity  for  a  rafiid  and  easily  controlled  method  of  seasoning 
timber  is  apparent  to  every  worker  in  wood. 

Owing  to  the  failure  of  many  unscientific  attempts  to  dry  wood 
artificially,  there  are  still  a  great  many  estates  where  the  process 
is  unused  ;  in  short,  there  are  very  few  that  are  provided  with 
modern  methods  ;  the  old  style  still  retained  involving  loss  of 
interest  and  heavy  premiums  for  assurance. 

Beyond  doubt  the  old  stoves  in  which  timber  was  exposed  to 
dry  heat  were  injurious,  for  such  dry  heat  naturally  case-hardens 
and  cracks  the  boards  without  drying  them  through  to  the  centre  ; 
but  because  such  stoves  are  injurious,  there  is  no  reason  for 
reverting  to  open-air  seasoning,  seeing  that  with  properly  designed 
methods  as  much  work  can  be  done  in  a  week  as  would  take  a 
year  in  the  open  air. 

The  secret  of  success  is  to  dry  the  wood  not  in  dry  heat,  but 
by  a  constant  circulation  of  very  moist  air.  This  moist  air  pro- 
tects the  surfaces  of  the  boards  from  case-hardening,  and  dries  the 
boards  from  the  centre  outwards,  rendering  it  bone  dry  but  soft 
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and  free  from  all  injury.  This  moist  air  process  has  been  most 
extensively  applied  throughout  the  world  by  Erith's  Engineering 
Co.,  70  Gracfcchurch  Street,  London.  Their  system  has  been 
installed  by  very  many  large  furniture  makers,  saw  mills,  joinery 
mills,  and  the  wood  working  trades  generally,  on  all  kinds  of  hard 
and  soft  woods.  The  system  for  all  large  concerns  is  known  as 
Erith's  Patent  Automatic  Progressive  Timber  Dryer.  It  has 
labour-saving  features  as  well  as  carrying  out  the  moist-air  method. 
The  working  of  the  system  mentioned  above  is  as  follows  : — 
The  wood  is  loaded  on  to  trucks  and  passed  through  a  long  drying 
building  in  a  regular  manner  ;  the  building  is  kept  filled,  and  as  a 
truck  of  dried  wood  is  taken  out  of  the  discharging  end,  the  train 
of  trucks  is  pushed  down,  and  a  truck  of  fresh  wood  is  introduced 
at  the  loading  end.  It  will  be  evident,  therefore,  that  there  is 
always  much  more  moisture  at  the  loading  than  at  the  discharging 
end  of  this  dryer,  thus  taking  advantage  of  this  fact,  a  circulation 
of  moist  air  is  produced  without  the  employment  of  any  mechanism 
whatever.  A  series  of  steam  radiator  coils  are  placed  under  the 
rails  at  the  discharging  end.  Air  is  admitted  under  these  coils 
and  rises  as  it  is  heated  ;  but  as  it  passes  down  the  dry  chambers 
it  rapidly  absorbs  moisture  from  the  wood,  thereby  shrinking  in 
volume  and  increasing  in  weight,  consequently  the  fresh  hot  air 
succeeding  pushes  the  moist  air  downwards,  so  that  it  comes  in 
contact  with  the  earth  floor  below  the  rails,  and  deposits  its  surplus 
moisture  there ;  then  it  flows  back  under  the  coils,  and  resumes 
its  travel  through  the  trucks  of  wood.  In  this  way  a  continuous 
but  regulated  circulation  in  a  rotary  but  mainly  horizontal  direction 
is  attained,  and  as  the  earth  only  takes  up  surplus  moisture,  the 
air  circulating  is  always  moist,  though  never  completely  saturated. 
It  resembles  in  fact  a  "  moving  fog  "  of  warm  moist  air,  constantly 
circulating,  and  thereby  rapidly  and  safely  drying  the  boards 
exposed  to  its  action.  It  is  easy  to  regulate  the  degree  of  moisture 
to  suit  any  kind  of  wood  ;  and  even  oak  sills  6  in.  by  4  in.  are 
safely  dried  without  any  injury  by  this  process.  As  instancing 
the  rapidity  of  the  process,  it  may  be  mentioned  that  the  Swedish 
mills  dry  their  3  in.  deals  in  a  single  week,  while  only  about 
three  days  continuous  drying  is  required  for  i  in  pine  boards  cut 
green  from  the  log  with  about  40  per  cent,  moisture.  This 
process  has  no  mechanism  whatever,  nothing  complicated  or  liable 
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to  get  out  of  order  ;  it  has  no  cooling  surfaces  or  condensers 
(which  would  waste  heat)  ;  and  it  is  independent  of  the  weather 
or  season  ;  it  saves  labour  by  the  use  of  trucks  ;  and  finally  it  is 
most  economical  in  steam,  and  when  exhaust  steam  is  available, 
drying  costs  nothing. 

Erith's  Engineering  Co.  also  make  a  different  type  of  drying 
chamber  for  smaller  mills,  where  the  pioduction  is  either  so  varied  or 
so  small  that  it  would  not  pay  to  work  continuously  or  to  use  trucks. 
In  such  cases  they  employ  a  propellor  fan  attached  to  a  battery 
of  vertical  steam  radiator  pipes.  The  wood  is  piled  in  a  series  of 
rooms  or  chambers  of  any  size,  and  in  any  type  of  building,  and 
the  single  apparatus  circulates  moist  air  through  any  number  of 
such  rooms,  while  any  single  room  can  be  cut  out  of  the  system 
for  the  purpose  of  unloading  and  restacking.  This  method  is 
adopted  by  the  smaller  mills;  it  on  be  worked  for  a  single  day 
if  desired.  There  is  com])lete  control  of  temperature  and  humidity. 
It  will  utilize  exhaust  steam,  and  it  can  he  applied  to  any  existing 
building  at  small  cost. 

Artifici.vl  Preservation. 

Very  Jittle  is  known  of  any  preservative  process  adopted  in 
ancient  times,  though  there  is  evidence  that  they  were  troubled 
with  "dry  rot,"  referred  to  in  the  Holy  Scriptures,  see  Leviticus 
xiv.  37-42. 

Many  are  the  patent  processes  that  have  been  brought  out.  To 
describe]  all  of  these  would  make  this  essay  too  long,  since  there 
are  upwards  of  170  different  methods,  moht  of  which  have  been 
patented. 

The  object  in  view  in  carrying  out  this  process,  is  to  substitute 
antiseptic  agents  in  lieu  of  the  sap  in  the  timber,  by  which  means 
the  si>ores  and  mycelia  of  the  various  parasitic  and  other  fungi 
which  destroy  the  timber  are  destroyed. 

Owing  to  the  difficulties  presented  by  the  constitution  of  the 
timber,  it  is  next  to  impossible  to  thoroughly  impregnate  large 
pieces  of  timber;  first,  owing  to  the  length  of  time  it  would  take; 
second,  from  the  difficulty  of  applying  pressure  to  force  the 
solution  into  the  deei)er  layers  of  wood  ;  third,  owing  to  the 
cavities  being  blocked   with   such   materials  as  resins,  tannin,  and 
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the  like,  thus  making  the  heart-wood  impervious  to  such  impreg- 
nation. As  a  help  to  treating  large  pieces  successfully,  it  has  been 
found  that  if  the  pressure  can  be  applied  horizontally  at  right 
angles  to  the  medullary  rays,  the  ""antiseptic  will  penetrate  very 
much  further. 

The  most  successful  patents  in  use  may  be  classed  as  follows. 

Those  which  work 

(a)  By  applying  one  material  and  one  application,  viz., 
Creosote,  petroleum,  carbolic  acid  (but  the  expense 
would  prohibit  this),  carbolineum,  Jodellite,  Sang- 
ster's  "  Androtine,"  dry-rot  mixture,  etc. 

(^)  By  applying  two  materials  at  one  application,  viz., 
Chloride  of  zinc  and  water  (this  is  chea[),  but 
inferior  to  creosote),  sulphate  of  copper  and  water 
(this  has  the  drawback  of  depositing  crystals  in  the 
dried  wood,  rendering  it  brittle,  and  is  easily  soaked 
out  in  drainage  water),  corrosive  sublimate  and 
water  (this  is  the  most  satisfactory  of  any  in  this 
division). 

(c)  by  two  materials  and  two  applications,  viz.,  Sulphate  of 
iron  and  water,  and  afterwards  sulphate  of  lime  and 
water. 

Creosoting. 

This  is  the  most  popular  system,  but,  as  a  rule,  will  only  be 
found  on  large  estates.  There  are  several  firms  which  make  a 
speciality  of  preserving  timber  in  this  way,  the  writer  having  had 
experience  of  the  following  firms :  Messrs.  English  Bros.,  of 
Wisbech  ;  and  Armstrong,  Addison,  of  Sunderland.  No  doubt  it 
will  be  found  very  convenient  to  have  the  plant  on  the  estate, 
as  you  can  always  be  certain  of  having  the  work  done  when 
wanted ;  thus  saving  time,  and  filling  the  men's  time  in  when 
other  work  is  slack. 

The  value  of  this  mode  of  preserving  timber  entirely  depends 
on  the  way  in  which  the  creosote  is  applied.  To  do  this  properly 
and  effectively,  the  wood  must  be  placed  in  an  airtight  cylinder, 
from  which  the  air  has  been  exhausted,  the  cresote  oil  is  admitted 
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into  the  cylinder,  and  forced  into  the  pores  of  the  wood,  under 
high  steam  pressure,  until  an  average  of  about  8  lbs.  of  oil  per 
cubic  foot  of  wood  has  been  absorbed,  though  any  stipulated 
quantity  from  6  to  lo  lbs,  per  foot  can  be  used.  Owing  to  the 
variations  in  the  grain  of  different  woods,  one  piece  may  of  course 
absorb  less  oil  than  another ;  but  the  average  will  be  reached  when 
the  timber  is  found  to  be  impregnated  with  the  spirit  of  the 
creosote,  which  completely  destroys  all  germs  of  life,  and  sterilizes 
the  wood,  thus  preserving  from  decay  the  sap-wood'i;  making  the 
timber  more  pliable,  damp  proof,  and  less  liable  to  splinter. 

Creosote  is  a  liquid  obtained  by  the  distillation  of  coal  tar,  at 
temperatures  ranging  from  350°  to  760°  F.  The  liquid  is  of  a 
dark  brown  colour;  but  owing  to  its  strong  smell,  it  is  only 
suitable  for  outside  work,  and  can  be  applied  in  three  ways,  viz  : — 

(a)  By  applying  it  with  a  brush  like  ordinary  tar,  though  this 
is  not  a  satisfactory  way  of  using  it. 

(if)  By  placing  the  timber  in  an  open  tank  with  the  creosote, 
and  boiling  the  whole  for  some  hours.  This  would 
have  to  be  carried  out  with  extreme  care,  and 
owmg  to  the  danger  attending  it,  can  scarcely  be 
recommended. 

(c)  By  impregnating  the  timber  in  a  closed  chamber  as 
previously  described. 

As  the  quality  of  creosote  varies,  the  following  formula  may  be 
found  useful  when  ordering  : — 

The  creosote  shall  be  of  the  description  known  as  heavy  oil  of 
coal  tar,  of  the  very  best  quality,  free  from  all  admixtures  and 
impurities.  It  shall  be  fluid  at  the  normal  temperature  at  all  times. 
It  shall  at  least  contain  50  per  cent,  of  constituents  which  do  not 
distil  at  a  temperature  of  600"  F.  It  shall  not  contain  less  than 
8  per  cent,  of  tar  acid. 

Kv.ANISING. 

This  is  a  successful  i)rocess,  though  more  costly  than  creosoting, 
and  is  done  by  treating  timber  with  corrosive  sublimate  (chemically 
called  bichloride  of  mercury). 

The  tank  for  this  process  is  made  of  wood,  and  constructed  so 
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that  no  metal  comes  in  contact  with  the  fluid  in  the  tank.  The 
proportion  of  the  sublimate  varies  according  to  the  porosity  of  the 
timber  to  be  treated,  the  maximum  amount  is  one  pound  of  the 
mercury  salt  per  lo  gallons  of  water  (tepid  water  is  best,  as  it 
dissolves  the  salt  more  rapidly),  and  one  pound  per  15  gallons  is 
the  minimum.  A  load  of  timber,  750  cubic  feet,  will  be  saturated 
by  the  aid  of  i^  lbs.  of  the  salt  in  the  requisite  quantity  of  water. 

As  mechanical  means  cannot  be  applied  on  every  estate,  it  is 
proposed  to  introduce  some  preservatives  that  can  be  applied  by 
hand,  and  since  they  are  equally  effective  with  other  systems,  no 
doubt  they  will  be  found  useful  in  many  ways. 

Carbolineum  Avenarius. — This  is  manufactured  by  Messrs. 
Bartsch  &  Co.,  of  Derby,  who  claim  the  following  advantages  for 
it :  By  its  own  action,  without  any  pressure  being  applied,  it 
penetrates  into  the  wood,  drives  out  the  moisture,  makes  it 
impervious  to  damp  and  thus  prevents  rotting,  decay,  and  the 
action  of  noxious  gases  and  acids.  It  does  not  stop  up  the  pores 
of  the  wood.  It  is  easily  applied  by  either  painting  or  immersion, 
and  requires  no  skill  in  handling.  One  gallon  will  cover  30  to 
50  square  yards,  according  to  the  nature  and  surface  of  the  wood. 
It  enters  particularly,  and  with  avidity,  into  the  sappy  parts  of  the 
wood,  rendering  them  perfectly  hard,  thus  converting  the  weak 
parts  into  good  timber,  and  it  can  consequently  be  recommended 
for  application  to  all  woodwork  in  buildings  in  damp  situations  ; 
in  conclusion,  it  is  non-inflammable. 

It  is  most  suitable  for  timber  in  the  ground,  but  owing  to  its 
gravity  has  a  tendency  to  work  downwards.  Gate  posts,  etc  ,  should 
be  treated  with  the  prepared  end  upwards  to  allow  thorough 
penetration,  extra  care  being  paid  to  the  end  grain,  so  as  to  fill 
the  capillary  channels,  which  will  be  done  in  about  twenty-four 
hours,  according  to  the  weather. 

'yodellite  is  very  similar  in  its  properties  to  creosote,  and  it  is 
recommended  that  it  be  used  hot. 

Charring. 

This  is  an  effectual  manner  of  preserving  stumps,  etc.  The 
carbonizing  of  the  outsides  has  the  effect  of  sealing  up  the  pores 
by  consolidating  the  natural  gums  and  resinous  matters  in  the  sap, 
though  only  for  a  short  distance  in,  thus  hardening  it  and  preserving. 
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the  wood  against  disease ;  but  it  must  be  remembered  that 
charcoal  is  a  ready  absorber  of  gases,  incipient  rotting  eventually 
sets  in,  and  to  guard  against  this  as  much  as  possible  a  good  coating 
of  tar  will  be  found  to  help  the  charring. 

This  system  should  only  be  applied  to  well-seasoned  timber,  as 
it  acts  as  a  preservative  both  against  worms  and  rot ;  but  for  green 
timber  it  is  highly  injurious,  since  by  closing  the  pores  it  prevents 
evaporation  from  the  surface,  and  thus  causes  fermentation  and 
rapid  decay  within. 

Gate  Posts,  Fences,  Etc. 

It  will  be  found  a  good  plan  for  treating  these  to  bore  a  hole 
say  i^  in.  in  diameter  from  the  top  of  the  post  down  to  a  foot  below 
the  ground  line,  and  then  fill  with  hot  creosote ;  when  this  is  cool 
fill  up  again,  and  plug  the  hole  up  firmly,  by  this  the  life  of  the 
post  will  be  prolonged,  and  the  hole  can  be  inspected  and  kept 
full  so  that  there  will  always  be  an  antiseptic  working  from  the 
centre. 

Stockholm  tar  is  more  suitable  for  posts  than  the  ordinary  gas 
tar,  as  the  latter  rots  the  fibre  of  the  wood  when  exposed  to  sun 
and  air.  A  good  paint  for  the  above  is  made  by  boiling  one 
gallon  of  tar  and  2^  lbs.  of  white  copperas,  then  laying  on  hot. 

Dry  Rot. 

This  is  the  great  scourge  of  timber,  and  after  carefully  examining 
several  affected  pieces,  the  writer  has  come  to  the  conclusion  that 
it  has  the  same  effect  on  timber  as  tuberculosis  has  on  cattle. 
There  are  many  so-called  remedies,  but  there  is  a  great  doubt 
about  any  one  being  an  absolute  cure.  Though  not  guaranteeing 
on  absolute  cure,  the  writer  suggests  that  one  of  the  following 
remedies  may  be  found  useful.  Or,  if  very  much  infected,  remove 
the  timber  and  replace  with  new,  after  treating  the  surroundings 
with  one  of  the  following  preparations. 

1.  A  pure  solution  of  corrosive  sublimate  in  water,  in  the 

proportion  of  an  ounce  to  a  gallon  used  hot. 

2.  A  solution  of  sulphate  of  copper,  half  a  pound  to  the 

gallon,  laid  on  hot. 
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3.  A  strong  solution  of  iron.     This  is  not  so  good  as  the 

sulphate  of  copper. 

4.  A  strong  solution  of  sulphates  of  iron  and  copper  in 

equal  parts,  half  a  pound  of  the  sulphates  to  one  and 
a  half  gallons  of  water. 

5.  Parafifin  oil,  the  commonest  and  cheapest  naphtha. 

6.  One  pound  of  sulphate  of  copper  in  one  gallon  of  boiling 

water,  then  add  one  and  a  quarter  pounds  of 
sulphuric  acid  in  six  gallons  of  water,  to  be  applied 
hot. 

7.  Thoroughly  season   the  wood  before    fixing,   and    when 

fixed  have  a  proper  ventilation  all  round  it. 

8.  A  coating  of  Sangster's  Androtine  Solution.      This  acts 

by  forming  with  the  albumen  of  the  wood,  combin- 
ations in  which  dry  rot  fungus  cannot  grow  or  live. 
When  dry  rot  is  caused  by  slow  chemical  combustion, 
one  or  two  applications  of  the  wash  will  stop  the 
chemical  action.  This  wash  is  the  manufacture  of 
Messrs.  Sangster,  of  Chester. 

The  writer  having  heard  of  the  following,  has  introduced  it  as 
one  of  the  many  patent  processes  for  the  preservation  of  timber. 
Ini899  a  company  was  formed  for  the  carrying  out  of  "The 
Electric  Timber  Seasoning  and  Preservation,"  the  process  involved 
being  as  follows  :  — 

The  extraction  of  sap  and  its  replacement  by  a  solid  matter, 
insoluble  and  aseptic.  The  wood  to  be  treated  is  placed  in  a 
vat  containing  a  lukewarm  solution,  and  an  electric  current  derived 
from  a  dynamo  traverses  it.  By  the  action  of  this  electric  current 
the  sap  is  extracted  and  the  solution  in  which  the  timber  is  placed 
is  sucked  in,  permeating  the  whole  mass  of  wood  by  capillary 
action.  This  operation  requires  from  five  to  eight  hours,  according 
to  the  nature  and  greenness  of  the  timber  under  treatment.  The 
solution  is  prepared  from  a  composition  called  Bororesinate  de 
sonde,  the  rosin  of  which  effectually  fills  and  seals  the  pores  of  the 
wood,  the  boric  acid  acting  as  an  antiseptic.  After  removal  from 
the  tank  the  timber  is  dried,  and  ready  for  use  within  from  three 
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to  six  weeks,  according  to  the  thickness  and  nature  of  the  wood. 
The  sap  having  been  replaced  by  a  sohd  and  insoluble  substance, 
the  wood  is  less  liable  to  the  absorption  of  water.  It  is  claimed 
that  the  wood  is  no  longer  liable  to  be  attacked  by  organic  agents, 
nor  by  the  insects  or  organisms  which  produce  mould  and  rot. 

The  advantages  claimed  by  the  process  are  as  follows  : — 

{a)  No  need  to  keep  up   large   stocks   of  timber  to  season 
naturally. 

(b)  Utilization  of  sapwoods  hitherto  unmarketable. 
{c)  The  staining  of  woods  through  their  entire  thickness. 
{d)  Freedom  from  shrinkage,  twisting  and  warping. 
{e)  Preservation  from  early  decay. 
(/)  Increased  resonance. 

Haskinizing 

This  system  will  be  found  very  applicable  where  wood  is 
required  for  the  building  department  of  the  estate,  and  is  peculiarly 
adapted  for  the  treatment  of  heart-wood,  dealing  with  the  resins, 
€tc.,  very  effectually.  The  system  which  is  based  on  scientific 
lines  is  only  in  its  infancy  as  regards  this  country,  but  has  been  in 
use  in  Anierica  for  seveial  years,  and  has  the  merit  of  adding 
inrreased  strength  to  the  timber.     The  process  is  as  follows  : — 

The  plants  erected  up  to  the  present  time  in  this  country 
consist  of  four  treating  cylinders  nearly  114  feet  long,  with  a 
diameter  of  six  feet  eight  inchts;  the  bottom  is  fitted  with  a 
tramway,  on  which  carriages  specially  constructed  for  the  ])urpose 
run. 

The  number  of  cylinders  may  be  more  or  fewer,  according  to 
circumstances.  When  a  cylinder  is  filled  (and  it  usually  contains 
about  1500  cubic  feet  of  wood),  the  door  is  closed,  the  air- 
compressing  engine  is  set  in  motion,  and  kept  at  work  until  a 
piessuie  of  about  200  lbs.  to  the  scjuare  inch  is  reached.  Any 
moisture  present  in  the  air,  which  if  allowed  to  remain  would  have 
a  deleterious  effect  on  the  wood,  is  by  an  ingenious  arrangement 
of  passing  the  compressed  air  through  a  body  of  water  eliminated. 
Having  secured  dry  air,  the  circulating  engine  is  started,  and  the 
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air  is  passed  over  furnaces  until  it  reaches  a  high  temperature, 
which  in  some  cases  may  be  300°  to  400°  F.  Under  these 
conditions  the  wood  remains  for  some  hours,  the  period  as  well  as 
the  degree  of  heat  being  determined  by  the  nature  and  condition 
of  the  wood.  The  result  of  this  is,  that  the  natural  fluids  and  saps 
in  the  wood  are  converted  into  those  antiseptic  and  preservative 
substances,  which  can  always  be  distilled  from  wood  under  great 
heat  ;  but  which,  under  the  pressure  in  the  cylinder,  are  kept 
inside  the  timber,  saturating  every  fibre,  and  filling  every  pore.  At 
the  end  of  the  heating  period,  the  air  is  allowed  to  cool  gradually, 
the  pressure  being  still  maintamed,  and  the  wood  is  eventually 
removed  from  the  cylinder  ;  all  germs  of  life  and  decay  having  been 
killed  by  the  great  heat ;  and  the  fibre  having  been  saturated 
with  antiseptic  oils,  etc.,  is  consolidated  into  great  strength  and 
permanency. 

A  chemical  analysis  made  by  Messrs.  Stranger  &  Blount  of 
Westminster,  shows  that  in  haskinized  wood  the  resinous  preserv- 
ative constituents  amounted  to  27"85  i)er  cent.,  while  in  the 
untreated  wood  the  proportion  was  only  io"42  per  cent. 

The  following  advantages  are  claimed  for  this  process  : — 

The  germinative  principle  inherent  in  the  sa[)  is  destroyed,  all 
fungi  germs  and  insect  life  are  killed,  and  no  offensive  odour  is 
emitted  from  the  wood  after  treatment. 

The  timber  is  Tendered  firm,  strong,  durable,  and  susceptible  of 
a  high  polish  ;  is  more  elastic  than  timber  prepared  by  any  other 
known  process,  and  can  be  made  ready  at  once  for  any  mechanical 
purpose.  It  fixes  the  greater  part  of  the  fluid  matter  within  the 
wood  in  such  a  condition,  that  it  cannot  ferment  or  vegetate, 
neither  is  it  liable  to  dissolve,  but  is  evenly  distributed,  filling  the 
wood  cells  and  ducts,  while  prohibiting  entrance  to  moisture  or 
germs  of  decay. 

POWELLISING. 

This  is  the  latest  invention,  and  has  been  brought  out  by  Mr. 
Powell,  of  Liverpool.  The  process  is  as  follows  :  The  timber  is 
saturated  at  boiling  point  with  a  thin  solution  of  raw  or  refined 
sugar,  which  is  evaporated  at  a  high  temperature,  leaving  the 
insterstices  of  the  wood  filled  in  with  solid  matter,  and  the  limber 
seasoned  and  vulcanized.     Sugar  being  nothing  but  dried  sap,  is 
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Nature's  great  preservative.  It  is  claimed  by  this  process  that  the 
timber  increases  in  strength,  closeness,  toughness,  durability,  im- 
perviousness  to  dry  rot,  moisture,  contraction  and  expansion.  Soft 
woods  are  hardened  without  being  made  brittle. 

Waterproofin3  and  Impermeability. 

Under  this  heading  will  come  all  those  classes  of  wood  preserv- 
atives which  are  generally  applied  by  hand. 

The  system  ado[)ted  by  the  Dutch  for  the  preservation  of  timber, 
which  is  exposed  to  the  sun  and  perpetual  injuries  of  the  weather, 
is  certainly  to  be  recommended.  The  wood  is  coated  with  a 
mixture  of  pitch  and  tar,  upon  which  they  strew  small  pieces  of 
cockle  and  other  shells  beaten  almost  to  powder,  and  mingled  with 
sea  sand,  or  the  scales  of  iron  beaten  small  and  sifted,  which 
protects  the  limber  in  an  excellent  manner. 

Wood  treated  with  sulphate  of  iron  (commonly  called  green 
copperas)  and  then  kept  some  days  in  a  warm  place  to  dry,  becomes 
so  hard  and  compact,  that  moisture  cannot  penetrate. 

A  paint  composed  of  sulphate  of  iron  (the  refuse  of  copperas 
pans)  ground  up  with  any  common  oil,  and  thinned  with  coal  tar 
oil,  having  a  little  pitch  dissolved  in  it,  is  flexible  and  impervious 
to  moisture.  Linseed  oil  and  tar  in  equal  parts  well  boiled 
together,  and  used  while  boiling,  has  a  good  effect. 

For  fences  and  similar  work,  a  coating  of  coal  tar  sanded  over 
will  suffice,  or  you  may  boil  together  one  gallon  of  coal  tar  and 
two  and  a  half  pounds  of  white  copperas,  and  lay  it  on  hot. 

Incombustibii.itv. 

Strictly  speaking,  it  is  impossible  to  render  wood  completely 
incombustible.  Numerous  processes  have  been  recommended  for 
combating  the  inflammability  of  organic  tissues ;  some  consisting 
in  external  applications,  others,  the  injection  of  saline  solutions 
under  a  certain  jiressure,  which,  even  at  130  pounds  per  square 
inch,  has  been  found  to  take  thirty  to  thirty-six  hours  to  ])roperly 
impregnate  softwood  timber  an  inch  thick.  The  best  fireproofing 
solution  is  one  of  aluminium  sulphate.  Ammonia  salts  are  liable 
to  cause  effloresence  on  the  surface  of  the  timber,  and  moreover 
lend,  if  anything,  to  make  the  timber  more  liable  to  decay. 
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II.— HOW  THE  CONTINENTAL  SYSTEM  OF  HIGH 
FOREST  CAN  BE  PROFITABLY  APPLIED  TO 
THE  PRESENT  AND  FUTURE  WOODS  OF 
ENGLAND  &  MAINTAIN  OR  IMPROVE  THEIR 
EFFICIENCY    AS    GAME    COVERTS. 

By  Mr.  Thomas  Roberts,  Forester,  Cowdray,  Midhurst. 

To  apply  the  French  system  of  High  Forest  in  its  entirety  to  our 
British  woods  would  cause  simply  their  utter  ruination  as  game 
coverts  in  the  course  of  a  few  years,  the  dense  canopy  maintained 
in  French  forests  being  detrimental  to  any  undergrowth,  without 
which  a  game  covert  is  useless. 

In  comparing  British  with  Continental  forestry  it  should  be 
borne  in  mind  that  on  the  continent  sylviculture  takes  precedence 
over  game,  the  interests  of  the  former  is  rarely  sacrificed  to  that  of 
the  latter.  A  substantial  revenue  is  derived  from  shooting  and 
hunting  rents  in  Continental  forests,  but  is  looked  on  as  one  of 
the  by-products  of  the  forest. 

Another  point  to  be  considered  is,  that  most  Continental  forests 
are  managed  on  a  definite  working  plan,  thus  a  continuity  of 
management  is  secured,  which  under  present  conditions  of  land- 
ownership  in  Britain  is  almost  impossible  to  obtain.  This  I  con- 
sider to  be  one  of  the  chief  obstacles  to  successful  forestry  in  Britain. 
A  change  of  ownership,  agent  or  forester  on  an  English  estate 
generally  means  some  alteration  in  their  predecessors'  works  and 
ideas ;  but  this  is  no  reason  why  the  State  should  not  manage  its 
forests  according  to  a  working  plan.  A  change  of  Government 
would  not  affect  the  carrying  out  of  any  such  working  plan  or 
scheme. 
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A  very  important  contributor  to  the  success  of  Continental 
forestry  is  the  immense  acreage  of  some  of  the  forests.  Conditions 
of  growth  are  thus  obtained  in  such  large  areas  which  is  impossible 
in  small  plantations. 

It  will  be  at  once  apparent  to  anyone  acquainted  with  the 
preservation  of  game,  that  the  absolute  loss  of  cover  in  three  or 
four  plantations  of  only  about  ten  acres  each,  would  be  looked 
upon  as  a  serious  depreciation  in  the  sporting  value  of  an  estate. 
In  the  first  place  taking  into  account  the  owner's  pleasure,  and 
secondly,  the  letting  value  of  a  property  should  the  owner  be  a 
non-resident,  it  is  on  such  small  properties  that  it  is  so  difficult  to 
work  out  any  definite  scheme  for  the  future  management  of  the 
woods.  Game  must  be  sheltered  annually,  so  that  thinnings  can- 
not be  deferred  for  a  long  period  of  years;  and  any  scheme  suggested 
must  to  a  very  considerable  extent  be  subservient  to  the  question 
of  game  preservation. 

There  are,  however,  on  very  many  large  British  estates  extensive 
tracts  of  woodlands  that  are  but  of  little  value  as  game  coverts. 
Such  woods  are  generally  found  near  the  boundaries  of  the  estates, 
and  usually  consist  of  Scotch  pine,  an  occasional  larch,  with  badly 
grown  hardwoods,  and  an  undergrowth  of  bracken,  etc.  In  such 
woods  the  Continental  system  of  High  Forest  could  be  very  well 
applied,  and  would,  when  practised,  improve  the  area  as  a  game 
preserve  for  about  twenty  years,  while  at  the  same  time  materially 
increase  its  value  as  a  timber  producing  area.  The  work  could 
be  taken  in  hand  gradually,  say  ten  acres  yearly,  the  cost  of  which 
would  not  be  a  very  serious  item. 

It  occurred  to  me,  when  in  France,  that  there  was  no  need  to  wait, 
so  long  as  the  French  forest  officers  do  in  regenerating  a  section. 
There  it  takes  from  ten  to  twenty  years  to  fully  restock  a  section 
by  natural  regeneration,  whereas  a  little  timely  assistance  by 
planting  would  complete  the  process  in  half  the  time.  Should  a 
section  owing  to  various  causes  not  be  fully  stocked  after  the  seed 
year,  another  seed  year  is  awaited,  which  means  on  the  average  a 
lapse  of  seven  years,  with  the  risk  of  another  failure. 

I  am  of  the  opinion  that  considering  the  present  state  of  most 
of  the  woods  in  England  that  the  only  way  to  increase  their  value 
from  a  sylvicultural  point  of  view,  and  maintain  their  efficiency  as 
game    coverts,    lies    through    underplanting   with    shade-bearing 
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species.*  It  must  be  borne  in  mind  that  practically  few  woods  can 
be  absolutely  cleared  off  and  replanted.  These  woods  exist  for 
various  reasons — mainly  game-shelter,  landscape,  etc.  They  may 
have  arrived  at  maturity,  and  probably  are  depreciating  in  value, 
but  a  plantation  or  the  semblance  of  one  must  exist  there.  These 
are  the  woods  where  underplanting  may  be  carried  out.  I  am 
well  aware  that  there  are  various  obstacles  to  successfully  under- 
plant  a  wood,  but  there  is  generally  a  way  of  surmounting  any 
difficulties  which  may  arise.  Ground  game  must  be  exterminated, 
otherwise  it  is  useless  trying  to  carry  on  a  system  of  underplanting. 

I  referred  to  the  woods  of  England  as  being  small  in  area.  I 
am  also  acquainted  with  woods  that  are  too  large  for  successful 
pheasant  shooting.  I  refer  to  the  woods  in  the  underwood 
districts  of  Hampshire,  Sussex,  Surrey,  etc.  Here  tracts  of  wood- 
land 300  to  500  acres  in  area  are  quite  common,  and  occasionally 
still  larger  areas  are  met  with.  The  introduction  of  the  Continental 
system  of  High  Forest  to  parts  of  these  woods  would  materially 
increase  their  value  from  a  sylvicultural  and  sporting  point  of  view. 
Sportsmen  often  complain  of  the  difficulty  there  is  in  getting  birds 
out  of  these  large  tracts  of  thick  covert.  When  driven  over  the 
guns,  standing  on  a  drive,  pheasants  simply  skim  over  and  offer 
no  sporting  shots. 

Hundreds  of  acres  of  such  woods  could  be  very  profitably 
diverted  into  High  Forest,  at  the  same  time  retaining  the  best  cuts 
of  underwood.  Where  there  is  a  reasonable  prospect  of  its  being 
sold  or  worked  up,  these  cuts  could  be  left  and  managed  on  their 
present  system  of  standards  over  coi^pice,  which  is  after  rll  the 
ideal  game  covert. 

When  underwood  realised  about  400  per  cent,  more  than  what 
it  does  at  the  present  time — when,  in  fact,  it  paid  better  than  a 
crop  of  timber — I  knew  of  an  estate  in  the    south    of   England 

*  Schlich  says  :  "The  three  principal  systems  or  methods  of  treatment  are 
represented  by  'High  Forest,'  'Coppice  Forest,'  and  'Coppice  with  Standards.' 
He  also  defines  High  Forest  more  particularly  as  'trees  which  have  sprung  up 
from  seed.'  " 

The  writer  therefore  wishes  to  say  that  his  treatment  of  the  subject  under  the 
above  title  has  compelled  him  to  adopt  the  term  "High  Forest,"  but  that  this 
definition  does  not  necessarily  imply  natural  regeneration,  but  greater  density 
in  young  woods,  together  with  the  underplanting  of  middle  aged  woods. 
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where  ^2000  worth  of  underwood  was  sold  annually  ;  the  growing 
of  underwood  was  fostered  in  every  way.  Now  that  the  value  of 
underwood  has  declined  to  such  an  extent  that  hundreds  of  acres 
will  never  pay  for  cutting  it  is  opportune  that  owners  of  such 
woods  should  consider  what  is  the  best  course  to  pursue  in 
endeavouring  to  divert  their  woods  into  more  profitable  channels 
and  still  maintain  them  as  game  coverts.  It  is  very  certain  that 
the  oak  woods  of  England  must  undergo  a  change  in  their  system 
of  management.  What  has  sufficed  in  the  past  is  not  applicable 
to  the  future. 

A  great  deal  of  underwood,  consisting  of  chestnut,  ash  and  oak 
can  be  diverted  into  High  Forest  by  thinning  out  the  stems 
sufficiently  to  form  a  timber  crop ;  probably  some  planting  would 
be  required  to  fully  stock  the  area,  and  this  can  be  done  at  small 
expense  if  care  is  taken  in  the  selection  of  the  plants  used. 
Diverting  such  areas  into  High  Forest  will  in  time  considerably 
decrease  the  area  under  underwood,  at  the  same  tune  improving 
the  shooting  in  the  larger  woods,  and  eventually  yield  a  substantial 
return  in  the  form  of  timber.  Ash  poles  as  small  as  3  in.  quarter 
girth  being  readily  sold  at  a  good  price. 

Figures  showing  the  value  of  the  annual  imports  of  timber 
imported  into  Great  Britain  have  been  presented  by  various  writers 
and  speakers  times  without  number,  but  the  figures  in  question 
have  not  induced  many  landowners  to  plant  more  ground  in  view 
of  the  coming  scarcity  of  timber  in  the  near  future.  It  always 
is  a  risky  business  lookmg  into  tiie  future,  one  never  knows  what 
may  happen  to  upset  the  most  accurate  of  calculations ;  but  it  is 
obvious  to  anyone  that  foreign  timber  must  advance  in  price  as 
the  forests  are  cleared  from  the  vicinity  of  ports  and  railways. 
New  railways  will  be  laid  to  tap  new  sources,  but  it  will  add  to 
the  cost  of  transport  to  the  seapoats.  At  the  present  rate  of  con- 
sumption of  coniferous  wood,  considering  that  most  European 
countries  are  importers,  thirty  years  hence  must  see  a  considerable 
decrease  in  the  forest  areas  of  Canada  and  the  United  States,  and 
consequently  an  advance  in  prices.  Now,  the  question  arises, 
will  it  pay  the  English  landowner  to  plant  with  a  view  to  meeting 
the  advance  in  price  of  the  foreign  article  by  placing  home-grown 
timber  on  the  market?  I  am  of  opinion  that  it  will  pay.  I  am 
not  going  to  give  figures  trying  to  show  wiiat  the  price  of  timber 
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may  be  forty  years  hence ;  but  taking  a  general  view  of  the 
subject  as  It  stands  at  present,  there  is  every  reason  to  expect 
that  money  laid  out  in  planting  will  eventually  be  well  repaid 
if  the  right  trees,  suitable  alike  to  land  and  locality,  are  selected 
and  an  improved  system  of  forestry  practised. 

As  to  the  kind  of  trees  to  plant,  that  necessarily  depends  on 
soil  and  locality,  but  the  kind  of  timber  trees  worth  planting  in 
England  are  very  few  in  number.  Here  it  is  just  as  well  to  consider 
where  we  ere  beaten,  and  where  we  can  best  hold  our  own  in 
competition  with  the  foreign  article.  As  to  coniferous  timber,  we 
are  hopelessly  out-classed,  mainly  owing  to  our  system  of  over- 
thinning;  this  could,  to  a  great  extent,  be  obviated  by  adopting 
the  Continental  system  of  High  Forest,  probably  in  some  cases  in 
a  modified  manner.  Undoubtedly  as  foreign  timber  gets  scarcer, 
home-grown  fir  will  be  used  where  the  lower  grades  of  foreign 
fir  are  now  being  utilized. 

At  present  we  do  not  seem  to  be  able  to  hold  our  own  in  the 
softer  hardwoods,  such  as  lime,  poplar,  etc.  The  importation  of 
the  tulip  tree  under  the  name  of  American  whitewood,  yellow 
poplar,  and  canary  wood  has  quite  ruined  the  lime  tree  trade  for 
piano  boards  and  other  similar  work.  Twenty  years  ago  3s. 6d. 
to  5s.  per  foot  could  be  obtained  for  a  good  lime  tree,  now  it  is 
difficult  to  find  a  customer  at  any  price.  Whether  the  tulip  tree 
could  be  profitably  grown  in  Britain  or  not  I  do  not  know,  I  see 
no  reason  against  this  being  done.  Isolated  specimens  in  pleasure 
grounds  seem  to  be  growing  fast ;  and  I  should  imagine  that  it  is 
a  tree  of  which  a  large  volume  per  acre  could  be  grown. 

In  oak  and  ash  we  can  and  do  hold  our  own  ;  there  is  always 
a  sale  for  oak  and  ash  timber,  the  latter  having  very  much 
advanced  in  price  during  recent  years.  I  am  aware  that  a  lot  of 
foreign  oak  is  used  for  inside  work,  such  as  wainscoating,  etc.,  its 
chief  recommendation  being  freedom  from  knots  and  ease  of 
working  ;  in  durability  and  tensile  strength  the  British  oak  is  not  to 
be  beaten,  and  English  ash  is  always  preferred  to  foreign  ash. 
There  is  a  good  demand  for  sycamore  of  large  sizes,  and  this 
is  likely  to  continue. 

After  what  the  English  Arboricultural  Society  saw^  in  France 
one  may  be  inclined  to  disparage  English  grown  beech  ;  certainly 
magnificent   specimens    were    seen    there,    but    there   are   many 
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manufactures  in  England  for  which  Continental  beech  is  not 
adapted,  I  refer  to  small  articles  such  as  brush  backs,  reels,  etc. 
Manufacturers  complain  that  the  Continental  beech  is  too  open  in 
grain,  and  will  not  stand  being  worked  up  into  small  articles  as 
well  as  English  grown  timber. 

A  regular  demand  exists  for  elm  at  about  lod.  to  is  2d.  per 
foot,  and  horse  chestnut  will  fetch  about  the  same  price.  Good 
prices  can  be  got  for  Spanish  chestnut  when  free  from  shakes, 
which  unfortunately  is  rare. 

Larch  is,  of  course,  one  of  the  most,  if  not  the  most,  profitable 
trees  to  plant  where  it  can  be  grown  fairly  free  from  imperfections. 

To  return  to  the  title  of  this  essay,  I  am  strongly  of  opinion 
that  our  English  woods  can  be  vastly  improved  by  adopting  the 
French  system  of  High  Forest,  and  that  the  system  in  question 
can  be  better  applied  to  hardwood  plantations  than  to  fir  planta- 
tions if  their  efficiency  as  game  coverts  is  to  be  maintained.  To 
grow  fir  anything  approaching  in  cjuality  and  dimensions  to  the 
imported  article,  a  very  close  canopy  must  be  maintained,  under 
which  it  is  impossible  for  any  undergrowth  to  exist.  When  in  hard- 
wood plantations  a  close  canopy  is  maintained,  there  is  a  much 
better  chance  of  undergrowth  growing  on  for  some  years  longer 
than  would  be  the  case  in  fir  plantations.  I  may  here  add  that 
beech  should  be  classed  along  with  fir  as  being  detrimental  to 
undergrowth,  owing  to  its  dense  shade. 

In  introducing  the  French  system  of  High  Forest  to  our  British 
woods,  it  is  necessary  that  eich  estate  should  be  considered 
separately.  What  will  suffice  for  one  is  not  applicable  to  the 
adjoining  estate.  Some  plantations  must  be  ^iven  up  to  game 
preservation,  and  more  timber  could  be  grown  in  such  vvoods  than 
is  the  case  at  present  and  still  shelter  found  for  game.  Other 
woods  that  are  at  present  of  secondary  importance  as  game  coverts 
could  be  entirely  devoted  to  timber.  It  does  not  necessarily  follow 
that  game  would  be  banished  from  the  latter  woods,  in  fact  during 
their  younger  stages  of  growth  they  would  form  very  good  game 
coverts,  especially  when  adjoining  older  woods.  Pheasants  are 
very  fond  of  straying  from  old  woods  to  young  plantations,  but  it 
is  in  the  subsequent  management  of  these  vvoods  that  the  interests 
of  sylviculture  must  not  be  sacrificed  to  those  of  game  preservation. 
In  forming  future  plantations,  hardwoods  should  be  more  exten- 
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sively  planted  than  has  hitherto  been  the  case.  Scotch  pine  has 
been  planted  by  the  thousand  on  land  that  would  give  a  much 
better  return  if  planted  with  hardwoods ;  one  cubic  foot  of  ash  is 
generally  worth  about  eight  feet  of  Scotch  pine. 

Scotch  pine  after  a  few  years  is  useless  for  game  coverts,  it  per- 
mitting of  no  underwood.  If  the  pine  is  thinned  out  sufficiently  to 
allow  of  the  spreading  out  of  lower  branches,  the  result  is  a  tree 
grown  that  is  difficult  to  give  away,  much  more  to  sell  at  any 
price  ;  the  same  remarks  equally  apply  to  spruce.  Spruce  would 
be  useful  for  underplanting  in  older  woods  when  game  is  to  be 
preserved.     Silver  fir  is  also  an  excellent  tree  for  underplanting. 

The  foregoing  remarks  represent  briefly  the  method  in  which 
the  French  system  of  High  Forest  could  be  introduced  to  our 
English  woods,  while  still  maintaing  to  a  great  extent  their 
efficiency  as  game  coverts.  That  hundreds  of  acres  of  woodland 
in  Britain  on  which  rates  and  taxes  are  paid  annually  do  not  pro- 
duce a  tithe  of  the  volume  of  wood  that  could  be  grown  on  the 
same  acreage  is  well-known  to  everyone  connected  with  forestry, 
and  if  anything  I  have  remarked  on  here  will  tend  to  improve  but 
one  of  these  acres,  this  essay  will  not  have  been  written  in  vain. 
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CLASS   II.— THE   PRESIDENTS   PRIZE. 

(Confined  to  Assistant  Foresters  under  twenty-seven  years  of  age). 


III.— THE  FORMA  TION  FOR  ECONOMIC  PURPOSES 
AND  TREATMENT  FROM  PLANTING  UP  TO 
MATURITY   OF   A    CROP    OF    OAK. 

By  Mr.  Ralph  Wylam,   Assistant  Forester,  Chester  Lodge, 
Lambton  Park,  Chester-le-Street. 

The  value  of  any  wood  as  a  crop  upon  any  piece  of  ground 
depends  greatly  upon  the  treatment  it  may  receive  in  its  culti- 
vation. The  system  generally  seen  in  operation  for  economic 
purposes  throughout  Britain  at  the  present  day  may  be  noted  under 
the  following  heads  : — 

1.  The  sowing  and  training  of  the  young  trees  in  the  nursery 

previous  to  the  planting  out. 

2.  Separating  the  land   by  fencing  in  order  to  prevent  the 

stock  and  vermin  from  destroying  the  young  plants. 

3.  Drainage  of  the  wet  portions  and  soil  preparation. 

4.  The  jjlanting  out  of  the  young  trees  intended  to  form  the 

crop. 

5.  The  pruning  of  any  trees  that  seem  to  be  of  a  rough  habit 

of  growth, 

6.  The  thinnings  of   woods  to  promote  the  growth  of  the 

final  crop. 
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As  more  attention  and  care  is  perhaps  given  to  the  cultivation 
of  the  oak  than  any  of  our  forest  trees,  I  will,  therefore,  confine 
myself  to  that  particular  subject. 

As  is  well-known,  the  seeds  and  fruit  of  the  oak  are  named 
acorns.  These  should  be  sown  in  rows,  at  a  distance  of  15  ins. 
from  each  other.  The  breadth  of  the  seed  in  the  row  may  be 
about  5  ins.  and  the  seed  may  average  two  to  every  3  square  inches. 
Fair  attention  must  be  given  to  guard  against  the  vermin.  In  the 
winter  season,  if  mice  or  rats  are  in  the  neighbourhood,  they  will 
be  certain  to  attack  them  ;  and  if  they  do,  traps  must  be  used  in 
order  to  destroy  them.  In  the  spring  months,  if  pheasants  or  any 
other  birds  commence  upon  the  acorns,  nets  may  be  used  in  order 
to  cover  and  protect  the  rows,  or  else  the  rows  may  be  advan- 
tageously covered  somewhat  closely  with  the  branches  of  trees, 
which  will  keep  back  birds,  and  at  the  same  time  allow  a  free 
circulation  of  air  to  the  surface  of  the  earth.  As  soon  as  the  young 
plants  appear  above  ground,  the  branches  should  be  removed  in 
order  to  give  the  seedlings  the  full  benefits  derivable  from  free  expo- 
sure to  light  and  air.  As  arule,  the  seedling  plants  should  only  stand 
one  year  in  the  seed-rows;  if  left  longer,  they  are  apt  to  become 
drawn  up  and  comparatively  weakly.  The  best  plan  to  adopt  is  to 
plant  them  out  in  rows  when  one  year  old.  For  plants  thus  treated 
are  found  to  be  vastly  superior  to  others  that  have  been  left  for 
two  years  in  the  original  seedling  state,  and  have  then  stood  for 
other  two  years  in  the  nursery  rows,  although  both  are  of  the  same 
age.  They  should,  therefore,  be  transplanted  into  the  nursery- 
ground,  in  rows  about  two  feet  apart,  keeping  the  plants  in  the  rows 
4  ins.  from  one  another ;  and  in  this  state  they  may  remain  for 
any  length  of  time,  according  to  the  size  that  the  plants  may  be 
required.  On  good  nursery  soil  a  height  of  3  to  3^  feet  may  be 
attained  within  two  to  three  years  after  transplanting.  Before  then 
they  will  be  standing  too  close  in  the  transplant-beds,  an  evil  that 
may  be  remedied  by  removing  every  alternate  plant,  thus  giving 
them  a  reasonable  amount  of  growing  space. 

Before  removing  the  young  trees  from  the  nursery,  it  is  the 
custom  in  this  country  that  every  piece  of  land  laid  out  for  a 
plantation,  should  be  fenced  in  some  way  previous  to  its , being 
planted.  A  fence  not  only  prevents  the  inroad  of  sheep  and  cattle, 
but  at  the  same  time  tends  very  much  to  shelter  the  edge  of  the 
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wood  against  the  drying  and  exhausting  effects  'of  winds.  The 
variety  of  designs  for  wooden  fences  are  many,  and  to  give  in  an 
essay  like  the  present  anything  like  a  description  of  those  termed 
ornamental  would  be  superfluous.  Attention  will  therefore  be 
confined  to  what  is  the  most  generally  useful  of  all  wooden  fences, 
this  being  the  ordinary  horizontal  structure  of  posts  and  rails.  A 
fence  of  this  description  when  well  put  up  is  by  no  means  void 
of  ornament.  It  consists  usually  of  oaken  or  larch  posts  or 
uprights,  whose  sizes  are  about  3  in.  by  6  in.  and  some  6  feet  in 
length,  with  larch  or  matured  Scots  pine  rails  either  12,  16,  or  20 
feet  long,  by  3^^  in.  by  ij  in.  thick;  these  dimensions  being  found 
to  be  the  neatest  and  most  substantial  for  an  ordinary  stock  fence. 
Granted  that  the  fence  is  to  be  a  four-barred  one,  the  height 
should  be  at  least  four  feet  above  the  ground  when  finished. 
Much  depends  upon  the  nature  of  the  ground  for  the  length  of 
posts.  If  soft,  the  posts  will  require  to  be  at  least  two  feet  into 
the  ground,  but  if  hard,  eighteen  inches  will  suffice  ;  therefore  posts 
of  a  shorter  length,  say  5I  feet,  would  be  of  sufficient  length  for 
hard  ground.  The  posts  are  generally  driven  into  the  ground  at 
distances  of  four  feet  in  the  line  of  fence,  upon  which  the  bars  or 
rails  are  nailed  horizontally  at  regular  distances  from  and  parallel  to 
each  other.  Larch,  when  such  can  be  had,  is  out  of  all  question 
the  best  material  for  the  purpose  of  either  post  or  rail,  although 
creosoted  stuff  is  said  to  last  a  considerable  time.  In  this  country, 
where  hares  and  rabbits  are  numerous,  it  is  also  necessary  to  fix 
wire-netting  to  the  fence,  as  this  is  the  only  efficient  remedy  for 
these  pests.  This  must  be  let  into  the  ground  for  about  three 
inches  to  keep  them  from  burrowing. 

Wc  now  come  to  the  next  im[)ortant  step,  that  of  draining  the 
land  after  being  well  fenced.  This  must  be  done  in  such  a 
manner  as  to  free  the  land  from  all  su[)erfiuous  moisture,  so  as  to 
keep  it  in  a  clean,  open,  and  healthy  state,  to  a  depth  of  from 
three  to  four  feet.  Any  rough  growth  of  weeds  should  be  burned 
or  otherwise  cleared.  It  must  be  understood  here,  that  when 
dealing  with  drainage,  is  meant  only  the  drawing  off  of  a  surplus 
of  water  from  the  soil,  for  to  speak  of  draining  a  dry  soil  would  be 
a  misuse  of  the  word  ;  hut  land  of  such  a  class  can  of  course  be 
subjected  to  a  course  of  soil  preparation.  This  latter  oi)eration 
also  includes  the  formation  of  mounds  between  parallel  trenches, 
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so  as  to  increase  the  depth  of  soil  available  for  the  root-system. 
In  carrying  out  the  operations  no  general  rule  can  be  laid  down, 
as  the  conditions  of  each  case  must  be  taken  into  consideration. 
All  soil  from  drains  should  be  spread  over  the  ground,  this  making 
an  excellent  top-dressing.  It  may  be  here  remarked  that  all 
drains  made  in  plantations  among  trees,  whether  these  be  old  or 
young,  ought  to  be  left  open.  To  cover  drains  where  the  roots 
of  trees  interfere  with  them  is  a  sure  way  of  rendering  them  useless. 
They  might  answer  the  purpose  for  a  'few  years ;  but  as  soon  as 
the  roots  of  the  trees  begin  to  spread  throughout  the  soil,  they 
will  collect  about  the  drains  more  than  in  any  other  part,  conse- 
quently covered  drains  will  be  entirely  choked  up  with  the  roots 
and  rendered  useless  and  inatfective.  The  distance  apart  at  which 
drains  should  be  cut  depends  entirely  upon  the  nature  of  the  soil 
dealt  with.  If  the  land  be  a  stiff  clay,  or  any  other  soil  of  a  reten- 
tive nature,  the  drains  may  require  to  be  made  as  close  as  only 
35  feet  apart ;  but  if  the  soil  be  an  open  sand  or  gravel,  through 
which  the  water  can  filter  freely,  then  60  feet  apart  may  not  be 
too  great  a  distance.  Beyond  that  distance  between  the  trenches, 
however,  land  can  seldom  be  said  to  be  drained  efficiently.  All 
open  drains  in  a  wood  ought  to  be  examined  and  cleared  out  at 
least  once  in  two  years  ;  for  if  they  are  not  attended  to  in  this 
respect,  they  are  apt  to  become  choked  by  vegetable  matter 
lodging  in  them  if  the  ground  be  level,  or  by  gravel  if  it  be  steep 
and  the  land  be  of  a  light  character. 

The  planting  out  of  the  young  trees  intended  to  nurse  and  form 
the  final  crop  is  of  the  highest  importance,  and  should  be 
thoroughly  studied.  Many  strong  arguments  have  been  advanced 
on  this  important  subject  as  to  whether  pure  plantations  or  mixed 
woods  should  be  f.>rmed.  Soil  and  situation  of  course  exert  great 
influence  in  this  matter.  S  lils  on  true  forest-land  are  seldom  of 
exactly  the  same  composition.  Here  is  a  patch  of  good  soil ;  there 
close  by  it  not  so  good.  To  utilize  the  productive  capacity 
of  the  soil  to  its  fullest  extent,  the  forester  must,  with  a  judicious 
admixture  of  plants,  endeavour  to  follow  the  law  of  Nature.  Vet, 
as  a  rule,  artificial  methods  are  generally  adopted,  by  which  is 
meant  the  intermixing  with  the  final  or  mature  crop  such  trees  as 
ash,  plane,  sycamore,  birch,  beech,  hornbeam,  Scots  fir,  spruce 
and  larch.     These  may  be  said  to  be  merely  temporary  nurses. 


454 

The  regularity  of  distance  can  best  be  ensured  by  planting  the 
oaks  (which  are  to  be  the  final  crop)  first.  And  for  this  purpose 
extra-transplanted  stuff  should  alone  be  used.  Pits  should  also  be 
made,  as  the  oaks  should  be  well-rooted  and  sturdy.  Of  course 
this  entails  extra  trouble  and  expense,  but  it  is  worth  it,  for  the 
oaks  get  and  maintain  the  lead  over  the  others,  and  are  also  less 
liable  to  suffer  from  over-topping.  The  oaks  should  be  distributed 
regularly  over  the  area,  at  a  distance  of  1 2  feet  each  way.  The 
reason  for  this  is  obvious,  and  need  not  be  dwelt  upon  here.  In 
the  formation  of  mixed  crops  there  need  be  no  intention  of  allowing 
all  the  species  to  grow  up  together  till  the  crop  is  finally  harvested. 

In  fact,  to  attempt  to  introduce  a  rapidly  developing  species  like 
the  larch  for  any  other  than  a  temporary  nurse  into  crops  of  a 
light-demanding  species  like  oak,  must  argue  want  of  knowledge 
of  the  normal  demands  of  the  different  species  of  trees  for  light, 
and  of  their  different  capacities  for  bearing  shade. 

Three  different  methods  of  planting  are  in  practice  among 
foresters.  The  first  is  that  of  pitting ;  the  second  is  that  of 
notching  ;  and  the  third  is  that  of  tumping  or  planting  on  mounds. 
The  notching  is  certainly  the  quickest  way  of  planting  small  trees, 
and  is  generally  practised  in  ordinary  estate  work,  where  it  is  not 
always  thought  necessary  to  employ  extra  labour.  Pit-planting 
should,  however,  be  used  for  the  planting  of  all  broad-leaved  species 
of  trees.  As  previously  mentioned,  the  notching  method  is  com- 
monly practised ;  to  briefly  describe  it  will  suffice  in  the  narrow  limits 
of  an  essay.  The  best  tool  for  notching  is  a  half-worn  spade.  The 
great  point  to  attend  to  in  this  system  is  to  see  that  the  cut  or 
notch  be  properly  closed  about  the  plant  after  it  is  inserted.  This 
should  be  done  by  the  planter  using  his  heel  in  beating  the  cut 
quite  close  again.  Although  some  planters  have  the  assistance  of 
a  boy  or  woman,  yet  a  better  and  cheaper  way  is  for  the  forester, 
with  the  aid  of  one  or  more  of  his  experienced  men  (according  to 
the  number  planting)  to  lay  out  the  trees  at  the  required  distance, 
and  the  men  plant  them  as  they  are  laid,  gauging  them  with  the 
handle  of  spade  from  any  direct  line.  The  latter  method,  that  of 
tumping  is  rather  a  costly  one,  and  is  not  likely  ever  to  acquire  any 
very  extensive  practical  application. 

The  plantation  will  now  need  little  or  no  attention  (except  in 
the  case  of  any  blanks  needing  replacing)  for  the  next  five  or  seven 
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years.  After  a  plantation  has  got  nicely  established,  the  operation 
of  pruning  should  commence.  This  is  an  operation  which  requires 
much  care  and  skill.  In  fact,  many  foresters,  owing  to  the  many 
evil  effects  which  so  often  result  from  unskilful  pruning,  have 
omitted  the  operation  altogether.  Many  foresters  are  in  the 
habit  of  closely  pruning  all  young  hardwood  trees,  particularly 
oaks,  when  they  are  taken  from  the  nursery  and  about  to  be 
planted  in  the  open;  but  it  is  most  injurious  to  the  health  of  all 
young  trees  when  newly  lifted  from  the  ground.  The  system  often 
practised  is  to  cut  off  all  strong  branches,  and  only  leave  a  few 
small  twigs  near  the  top  with  the  view  of  drawing  up  the  sap.  The 
natural  consequences  are  that,  when  the  sap  ascends  in  the  plant 
in  the  spring,  it  is  arrested  at  the  wound  where  the  first  or  lowest 
branch  was  taken  off,  and  has  a  tendency  either  to  "  bleed,"  or  to 
produce  young  shoots  and  leaves  at  this  point;  and  this  effort  of 
recovery  is  often  carried  so  far  as  to  result  in  the  death  of  the 
top  part  of  the  plant.  The  proper  manner  of  treating  the  trans- 
plants as  they  are  lifted  from  the  nursery,  preparatory  to  planting 
out,  is  to  merely  shorten  all  the  larger  branches  that  have  the 
appearance  of  gaining  strength  upon  the  top  or  leading  shoot  of 
the  young  tree.  This  shortening  of  the  larger  branches  should  be 
done  in  such  a  manner  as  to  leave  only  about  one-half  or  one-third 
of  their  whole  length  remaining.  In  this  state  the  young  trees 
may  be  planted  with  the  greatest  assurance  of  success. 

When  young  oaks  or  any  hardwood  species  of  trees  are  treated 
in  this  manner,  they  should  be  left  for  a  period  of  five  or  seven 
years,  till  they  have  fairly  established  themselves  in  the  plantation. 
Having  reached  this  stage,  they  should  have  a  regular  course  of 
training  by  pruning.  All  strong  side  shoots  should  be  shortened 
fully  half  their  length,  and  any  of  the  branches  which  appear  to  be 
overcrowded,  should  be  thinned  out  and  pruned  close  to  the  stem. 
The  rival  leaders  shouKl  also  be  removed,  care  being  taken  to  leave 
the  one  which  grows  most  centra',  irrespective  of  its  size;  though 
no  hard  and  fast  rule  can  be  laid  down  for  every  plant,  as  the 
operator  must  be  guided  by  the  characteristics  of  the  plant  he 
has  to  operate  upon.  When  young  plantations  have  undergone  a 
regular  course  of  training  by  pruning,  and  all  the  ill-grown  trees 
have  been  attended  to  in  the  manner  already  stated,  they  should 
be  so  well  shaped  and  balanced  as  to  need  very  little  attention  for 
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several  years.  The  next  course  of  pruning  should  be  the  shorten- 
ing of  all  the  strongest  of  the  side  branches  again,  and  also  any 
others  that  require  to  be  shortened  so  as  to  have  the  tree  properly 
balanced  and  to  give  the  air  free  circulation.  If  young  hardwoods 
are  grown  moderately  close  upon  their  nurses,  the  lowest  of  the 
side  branches  will  generally  die,  and  they  can  be  removed  without 
any  injury  to  the  tree,  but  in  no  case  should  the  live  branches 
be  cleared  beyond  one-half  of  its  entire  height,  so  as  to  leave  a 
sufficient  area  of  foliage  to  carry  on  the  functions  of  the  plant. 
The  general  rule  is  that  hardwood  trees  should  have  tops  in 
proportion  to  their  height,  thus  a  tree  30  feet  high  should  have  a 
clear  trunk  of  10  feet,  leaving  20  feet  of  top.  In  sheltered 
situations,  however,  where  soil  is  good,  the  tree  might  be  cleared 
to  nearly  one-half  its  entire  height.  Again,  on  the  other  hand, 
in  an  exposed  situation,  a  large  top  is  necessary.  The  most  useful 
tools  for  this  course  of  work  are  the  hand-saw  and  the  standard 
tree  pruner. 

At  what  stage  of  the  growth  of  an  oak  plantation  should  thinning 
commence?  We  must  take  into  consideration  the  rate  of  growth 
of  tree  and  nature  of  soil,  for  to  attempt  to  give  anything  like  the 
exact  time  in  years  for  the  first  thinning  is  impossible,  and  often 
misleading.  When  an  oak  plantation  has  reached  the  age  of  eight 
or  ten  years,  the  nurses  should  be  cleared  out  wherever  ihey  seem 
to  hinder  with  the  growth  of  the  oak.  This  operation  must  at  all 
times  be  more  severe  than  when  clearing  away  nurses  from 
among  the  common  kinds  of  hardwoods.  And,  indeed,  this  forms 
the  only  difference  worth  mentioning  between  the  cultivation 
of  hardwoods  in  general,  for  the  oak  being  essentially  a  light- 
demanding  tree,  must  throughout  the  whole  course  of  its  later 
develo[)ment,  have  more  room  and  air  than  any  other  species  of 
hardwood  trees.  No  species  of  tree  needs  such  strong  thinning 
as  the  oak  (without  it  is  the  larch).  If  thinning  be  neglected,  or 
even  performed  too  late,  the  development  of  the  oak  will  be 
unsatisfactory.  Poor  crowns  and  conical  form  of  bole  are  a  black 
look-out.  Fulness  of  bole  and  a  well-developed  crown  are  the 
favourable  signs  that  give  promise  of  a  good  future  for  the  oak. 
The  best  method  of  marking  the  stems  is  by  the  means  of  the 
marking  knife,  which  cuts  off  a  clean  strip  of  bark  and  sap-wood, 
and  leaves  it  hanging  on  the  stem      This  makes  it  readily  seen  by 
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the  woodman  later  on,  when  the  felling  of  the  marked  stems  is 
undertaken.  This  tool  is  largely  used  in  the  German  forests.  It 
is  a  much  better  instrument  than  generally  used  in  this  country, 
that  is  the  axe  or  bill ;  for  one  good  reason  alone,  it  cannot  be 
imitated  as  readily.  The  effects  of  thinning  can  distinctly  be 
seen  when  the  trees  are  |cut  down.  After  each  time  of  thinning 
there  is  a  very  marked  increase  of  the  annual  zones  or  rings  of 
wood.  It  would  be  impossible  to  give  the  size  which  trees  ought 
to  attain  on  every  kind  of  soil,  as  so  much  depends  upon  artificial 
and  natural  circumstances.  Oak  woods  that  are  grown  upon  a 
favourable  soil  and  situation  still  continue  to  make  considerable 
progress  at  from  90  to  100  years.  The  age  at  which  oak  timber 
ought  to  be  felled  with  a  view  to  profit,  likewise  depends  on  the 
soil  and  climate  in  which  the  trees  are  grown.  Whenever  the 
tree  has  arrived  at  that  period  of  its  growth,  that  the  annual 
increase  does  not  amount  in  value  to  the  marketable  interest  of 
the  money  which  at  the  time  the  trees  would  produce  if  cut  down, 
then  it  would  appear  more  profitable  to  cut  it  down  than  to  let  it 
stand. 
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IV.— NATIVE    TREES. 
By  Leslie  S    \Vuod,   F.S.I.,  High  Street,   East  Grinstead. 

Trees  are  such  an  essential  in  Hfe,  and  so  universal,  that  they  are 
apt  to  form  a  very  small  place  in  the  thoughts  and  attention  of 
the  inhabitants  of  our  Isles.  The  recognition  that  is  given  to  them 
is  very  superficial.  There  is  no  individual  knowledge  of  them  shewn 
by  the  rank  and  file.  One  kind  is  considered  as  good  or  almost 
as  good  as  another ;  in  fact,  a  tree  to  them  is  a  tree  and  nothing 
more.  Such  crude  ideas  seem  impossible  to  an  observer,  because 
he  mostly  knows  the  distinctive  features  of  the  common  kinds; 
but  if  we  make  enquiry,  it  is  astonishing  how  profoundly  ignorant 
the  great  majority  of  persons  are  in  tree  life. 

The  identification  of  trees  is  in  itself  an  interesting  study,  for  the 
leaves,  flowers,  fruit,  bark,  buds  and  form  are  all  full  of  variation. 
To  the  forester  and  student  there  is  a  deeper  interest,  for  they 
study  not  only  the  external  signs  of  difference,  but  they  notice  the 
peculiarities,  the  likes  and  dislikes  of  various  species,  and  the 
developments  in  the  successive  stages  of  growth.  The  forester 
tries  to  understand  from  the  outward  signs  the  inner  nature,  and 
with  that  knowledge  to  develop  to  its  fullest  extent  the  capacity 
for  timber  production  that  each  tree  possesses.  His  observations 
lead  him  to  notice  that  there  is  a  great  difference  in  the  cai)acities 
of  trees  to  make  timber,  to  produce  fertile  seed,  or  to  grow  in 
certain  soils,  so  that  comparing  one  with  another  he  finds  that  to  a 
large  extent  he  can  define  by  these  and  other  ])eculiarities  the 
native  trees  of  our  British  Isles. 
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It  is  a  little  difficult  to  determine  exactly  what  is  meant  by  the 
expression  a  "  native  tree."  We  speak  of  the  natives  of  a  country, 
and  we  convey  the  idea  of  a  race  of  a  pre-historic  origin  which 
has  preserved  dominant  features  separating  it  from  subsequent 
invaders.  It  is  possible,  even  probable,  that  this  race  drove  out 
a  pre-existing  race,  but  we  choose  out  the  tribe  or  tribes  which 
prove  the  best  evidence  of  antiquity,  and  accept  them  as  the 
original  inhabitants.  With  trees  we  can  go  further,  because  the 
influences  which  act  upon  a  given  species  are  by  no  means  so 
rapid  as  the  influences  that  at  one  time  acted  upon  a  tribe.  The 
idea  of  one  dominant  kind  of  tree,  and  one  only,  within  a  limited 
district  in  the  British  Isles,  does  not  appeal  to  us,  and  we  are 
willing  to  accept  the  theory  that  in  pre-historic  days  certain  species 
of  trees  existed  which  are  still  being  produced  in  their  original 
form.  It  is  probable  that  the  various  kinds  were  not  so  scattered 
as  they  are  to-day,  that  the  natural  forests  were  then  purer ;  but 
the  varying  conditions  of  soil  in  the  same  district  and  the 
requirements  of  the  several  species  would  give  to  each  an  equal 
chance  of  existence  and  gives  them  now  an  equal  claim  to  be 
regarded  as  our  original  trees.  We  therefore  take  those  of 
which  the  history  is  lost  in  obscurity,  we  eliminate  those  from 
among  them  that  give  evidence  of  foreign  origin,  and  we  are  left 
with  some  fifteen  species  which  defeat  any  attempt  to  disprove 
their  right  to  be  called  "native  trees." 

In  piecing  together  the  evidence  we  find  it  is  mostly  of  a 
negative  nature ;  that  is  to  say,  it  goes  to  prove  that  certain  trees 
are  not  of  our  original  forests  rather  than  to  prove  that  those  which 
claim  the  distinction  are  entitled  to  it.  It  is  a  process  of  an 
examination  of  claims  and  the  rejection  of  those  which  cannot  pass 
the  tests,  leaving  only  the  few  specimens  which  successfully  stand 
the  scrutiny. 

There  is  some  evidence  of  an  ancient  existence  to  be  derived 
from  the  names  of  the  species.  It  is  certainly  a  little  dangerous 
to  advance  a  definite  opinion  based  upon  names,  but  the  interest 
in  this  side  of  the  subject  justifies  the  inclusion  of  such  evidence 
as  they  can  afford.  For  instance,  a  tree  that  has  a  name  of  which 
there  is  no  Anglo-Saxon  equivalent  or  derivation,  is  not  necessarily 
a  foreign  species,  for  it  may  have  been  re-named,  or  been 
re-introduced  under  a  new  name.     Nor  can  the  possession  of  a 
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name  with  an  Anglo-Saxon  origin  be  evidence  of  an  existence 
before  the  historical  records  of  our  islands.  Willow  is  a  case  in 
point,  it  had  an  Anglo-Saxon  equivalent  "  Welig,"  but  the  trees  so 
known  to  us  were  imported  in  the  15th  century;  whilst  the 
original  variety,  the  goat  willow,  cannot  be  dignified  by  the  name 
of  tree.  The  name  elm  has  an  equally  ancient  origin,  but  the 
common  English  elm  cannot  stand  the  tests  to  prove  its  claim  to 
be  called  a  native  tree.  The  variety  to  which  the  early  word 
applied  was  the  wych  elm,  which  still  exists,  but  to  the  general 
public  is  comparatively  unknown.  Walnut,  with  an  Anglo-Saxon 
equivalent  "Wealh-hnut,"  proves  by  its  name  its  alien  nature,  for 
"wealh,"  the  same  word  as  "  Welsh,"  means  foreign,  literally  a 
foreign  nut,  shewing  that  the  fruit  was  at  one  time  known  to  our 
islanders,  but  not  the  tree,  which  was  not  introduced  until  the 
middle  of  the  i6th  century.  Taking  the  evidence  as  a  whole,  we 
may  say  that  species  that  possessed  an  Anglo-Saxon  name,  such  as 
the  oak,  ash,  birch,  and  alder  were  amongst  our  earliest  trees,  and 
their  names  sometimes  prove  their  antiquity.  Hornbeam,  though 
compounded  of  two  words,  possesses  the  very  germ  of  nomenclature 
in  "  beam,"  which  corresponds  to  the  German  "  baum,"  a  tree. 
The  holm  of  holm  oak,  holly  and  alder,  possess  the  same  root. 
The  cherry  is  a  disputed  tree,  it  presents  practically  all  the  features 
of  an  original  specimen,  but  its  name  has  no  true  Anglo-Saxon 
counterpart,  a  fact  that  supports  the  disputed  theory  that  the  tree 
came  originally  from  Cerasos  in  Pontus,  and  was  introduced  into 
England  by  the  Romans.  It  is  possible  that  it  was  brought  over 
about  the  same  time  as  the  sweet  chestnut,  which  came  from 
Castana  in  Pontus,  for  the  sylvicultural  features  of  the  two  trees 
are  very  similar. 

The  evidence  that  we  derive  from  names  is  certainly  direct  and 
positive,  but  the  most  reliable  information  should  be  sought  from 
the  actual  nature  of  each  tree,  although  we  are  obliged  to  a])ply 
the  tests  in  the  negative  sense  of  disproving  an  early  origin.  In 
fitting  together  the  various  facts  one  of  the  most  difficult  questions 
is  acclimatisation  for  so  many  of  our  trees  appear  to  be  so  perfectly 
acclimatised  that  we  are  naturally  led  to  look  upon  them  as  native. 
If  we  take  a  pheasant  as  an  example  of  an  animal  species  that  has 
been  introduced  into  England,  we  are  well  convinced  of  the  fact, 
because  under  normal  conditions  it  would  gradually  die  out.     Or, 
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if  we  consider  the  mongoose  of  Jamaica,  or  the  rabbit  of  Australia, 
we  are  convinced  of  their  importation,  because  they  so  markedly 
upset  the  balance  of  Nature.  Trees,  from  their  slow  growth  and 
reproduction,  do  not  shew  these  features,  and  even  a  close  examin- 
ation will  not  reveal  the  fact  in  some  cases  that  a  tree  has  been 
imported.  The  horse  chestnut,  introduced  in  the  17th  century, 
appears  to  be  perfectly  acclimatised ;  it  produces  a  seed  that 
ripens  in  the  first  year,  and  trees  are  both  naturally  and  artificially 
produced  from  it.  At  the  same  time  a  thorough  examination  of 
the  subject  and  study  of  the  trees  themselves  reveal  the  fact 
that  acclimatisation  is  never  quite  complete,  and  the  foreign  soil 
or  climate  is  still  exerting  its  influence  upon  the  growth  and 
reproduction  of  the  tree. 

It  is  well  known  that  a  large  number  of  our  trees  have  been 
imported,  and  the  actual  dates  ot  their  introduction  can  be  assigned 
to  them.  This  is  particularly  so  with  the  coniferse.  If,  then,  we 
study  all  trees  in  the  light  of  those  which  we  know  to  be  foreign, 
we  can  tabulate  the  results  of  investigations,  and  by  comparison 
define  approximately,  if  not  exactly,  those  trees  which  may  rightly 
be  called  "native." 

The  question  of  reproduction  is  the  most  natural  point  to  be 
considered  first.  Amongst  animals  no  species  or  variety  is  con- 
sidered acclimatised  until  it  naturally  produces  its  young  at  a  fixed 
period  of  the  year.  With  trees  we  are  seeking  further  than  mere 
acclimatisation,  and  we  should  expect  the  laws  of  reproduction  to 
be  more  rigid.  This  is  not  so  with  regard  to  seed  years.  The 
beech  is  unmistakeably  a  native  tree,  it  has  higher  powers  of 
reproduction  than  any  other  species,  but  the  periods  between  full 
seed  years  are  uncertain.  Beech  mast  is  produced  in  small 
quantities  every  year,  and  almost  every  other  species  bears  seed, 
so  that  the  quality  or  the  fertility,  and  not  the  quantity,  must  be 
the  basis  of  test. 

As  a  preliminary  investigation,  take  the  oak.  We  have  in 
England  four  common  varieties — pedunculate,  sessile,  evergreen  or 
holm,  and  the  Turkey  oak.  We  know  that  the  Turkey  oak  was  in- 
troduced into  England,  in  or  about  1735,  and  we  know  of  no  date 
of  introduction  of  the  other  three  varieties.  We  find  by  obj>ervation 
that  the  first  three  ripen  their  seed  in  the  first  year,  but  the 
Turkey  oak  does  not  ripen  its  seed  until  the  second  year  of  its 
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production.  There  is  at  once  a  natural  inference  that  the  pedun- 
culate, sessile  and  holm  oaks  are  more  perfectly  acclimatised  than 
the  fourth  variety,  and  the  ripening  of  the  seed  in  the  first  year 
may  be  a  proof  of  native  origin.  Further  investigation  proves  the 
fallacy  of  this  latter  theory,  for  it  is  found  that  the  horse  chestnut, 
acacia,  and  other  varieties  ripen  seed  in  their  first  year,  and  they 
are  known  to  have  been  introduced.  Nevertheless,  it  may  be  a  fact 
that  all  native  trees  ripen  their  seed  in  the  year  of  its  production. 

If  we  'examine  the  germinating  power  of  seeds  which  have 
ripened  in  the  first  year,  we  can  divide  them  into  five  classes.  The 
first  of  these  is  represented  by  the  acacia,  which  is  known  to  have 
been  introduced  in  the  year  1638.  Experience  shews  that  in 
Germany  the  seed  may  be  kept  for  years  without  deterioration,  but 
in  England  it  is  apt  to  lose  its  vitality,  especially  if  it  be  taken  out 
of  the  pods.  That  is  to  say,  the  germinating  power  of  a  seed  is 
influenced  by  the  sources  of  its  production.  The  second  class, 
which  again  only  includes  trees  which  are  known  to  have  been 
imported,  such  as  the  American  plane,  goes  further.  It  comprises 
species  which  are  better  produced  by  imported  seed  than  by 
home-grown  seed.  That  is  to  say,  not  only  is  the  vitality  of  the 
seed  influenced  by  alien  soil  and  climate,  but  the  strength  of  the 
product  of  the  seed  is  affected.  The  third  class  is  for  the  most 
part  composed  of  trees  known  to  be  foreign.  It  includes  those 
which  produce  seed  that  is  regularly  used  by  nurserymen  for 
reproduction,  but  which  would  lose  its  vitality  if  it  were  not  sown 
at  once  or  artificially  preserved.  The  fourth  class,  consisting 
almost  entirely  of  trees  whose  origins  are  unknown,  embraces  those 
of  which  the  seeds  are  normal.  They  can  be  sown  and  will  grow 
within  the  year  of  production,  but  they  need  no  special  care  to 
preserve  their  vitality.  The  last  of  these  classes  includes  those 
species  which  produce  seed  which  does  not  germinate  until  the 
second  year,  although  it  ripens  during  the  year  previous.  Such 
species  are  exclusively  of  unknown  origin. 

Here  is  a  chain  of  evidence ;  it  may  be  imperfect,  but  there  is 
a  uniform  tendency  throughout  towards  the  theory  that  the  measure 
of  the  vitality  of  a  seed  defines  the  claim  of  the  tree  to  be  included 


463 

amongst  our  native  species.  It  seems  that  we  may  be  justified  in 
excluding  from  such  a  schedule  all  those  species  of  which  the 
germinating  power  of  the  seeds  produced  in  the  British  Isles  is  less 
than  that  of  seeds  produced  abroad.  If  we  examine  such  a  law, 
it  would  appear  to  be  not  invariable,  but  it  should  be  considered 
in  a  light  favourable  to  the  tree.  Beech  is  produced  in  England 
by  natural  regeneration,  and  the  beech  woods  of  Buckinghamshire 
are  the  very  strongest  evidence  of  a  species  growing  in  its  native 
country.  These  beech  woods  are  grown  upon  the  selection  system, 
that  is  to  say,  they  are  managed  under  a  rotation  of  about  fifteen 
years,  and  at  the  end  of  every  such  period  the  best  trees  are 
selected  from  them,  giving  room  for  the  expansion  of  the  next 
smaller  trees,  and  affording  light  and  air  for  the  seedlings  which 
have  naturally  grown  from  the  seeds  that  have  fallen  from  the 
older  trees.  In  Germany,  a  large  area  of  land  is  under  timber 
cultivation  for  the  growth  of  beech  under  the  Compartment  System. 
By  this  system  the  best  trees  are  left  for  the  final  felling,  and  the 
young  trees  can  only  be  produced  by  the  admittance  of  a  large 
amount  of  light  by  the  partial  or  complete  removal  of  the  existing 
timber.  The  British  tree  appears  to  have  a  higher  germinative 
power ;  but  it  affords  no  evidence  as  to  the  origin  of  the  beech  in 
Germany,  because  the  difference  in  the  ability  of  the  tree  to  repro- 
duce itself  is  due  to  the  variation  in  soil,  and  where  this  species 
is  grown  in  Germany  upon  chalk  similar  to  Buckinghamshire,  it 
can  be,  and  is,  cultivated  upon  the  Selection  System.  The  laws  of 
the  relative  vitality  of  seeds  must  therefore  be  considered  only  in 
the  light  of  the  production  of  trees  in  soils  best  suited  to  their 
nature. 

The  common  elm,  often  termed  the  common  English  elm,  and 
the  sweet  chestnut,  seldom  ripen  their  seeds  in  England,  although 
they  regularly  and  sometimes  abundantly  produce  it.  Such  a  fact 
viewed  in  the  light  of  the  previous  argument  should  be  sufficient 
proof  of  their  alien  origin,  but  their  familiarity  and  ubiquitous 
nature  tend  to  create  the  impression  that  they  must  be  amongst 
our  native  trees.  The  inference  that  the  trees  best  known  to  us 
are  amongst  those  which  can  claim   the  longest  record   is  very 
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natural,  but  the  evidence  is  faulty.  The  Lombardy  poplar,  so 
familiar  from  its  tall,  fastigiate  form,  was  introduced  in  17 58.  In 
the  intervening  150  years  it  has  become  established  and  well- 
known  throughout  England,  but  it  has  no  germinative  power 
whatever,  for  all  the  trees  are  of  the  male  sex.  It  is  propagated 
principally  by  cuttings,  and  its  great  productive  powers  under  such 
circumstances  readily  preserve  its  existence  in  our  midst.  In  a 
similar  manner,  the  capacity  of  the  common  elm  and  the  sweet 
chestnut  to  throw  up  suckers  or  shoots,  has  preserved  these  trees  to 
our  use  through  several  centuries. 

It  may  be  concluded  that  trees  that  are  naturally  regenerated  in 
woodland  areas  have  the  strongest  claim  to  a  native  origin.  These 
species  have  successfully  combated  other  species  in  the  struggle 
for  life,  and  most  have  had  an  origin  many  centuries  prior  to  our 
existing  records.  We  are  not  concerned  with  the  early  formation 
of  our  woods,  l)ut  the  theory  will  be  readily  accepted  by  many  that 
the  beech  and  oak  woods  that  are  naturally  regenerated  are 
the  outcome  of  a  struggle  for  existence  with  other  species  which 
were  not  able  to  reap  the  same  advantages  which  the  soil  and 
other  circumstances  afforded  to  the  dominant  species.  To  those 
who  accept  this  view,  a  wider  field  of  speculation  is  opened  up  by 
a  very  natural  presumption  that  where  the  woodlands  are  not 
absolutely  pure,  and  few  are,  the  other  existing  kinds  of  trees  will 
be  those  which  originally  participated  in  the  struggle.  The  beech 
woods  afford  a  better  opportunity  for  study  than  the  oak,  more 
especially  as  the  close  canopy  discourages  anything  in  the  nature 
of  artificial  growth.  In  such  woods  will  be  found  the  wych  elm, 
but  not  the  common  elm  ;  the  pedunculate  oak,  but  not  the  Turkey 
oak  ;  also  the  ash  and  birch,  with  an  occasional  cherry,  whilst  the 
holly  and  yew  flourish  more  in  the  nature  of  underwood,  where  bad 
management  allows  an  excess  of  light.  The  value  of  the  evidence 
is  more  apparent  when  it  is  observed  that  the  existence  of  a  species 
known  to  have  been  imported,  a|)art  from  the  cherry,  which  has  a 
disputed  origin,  is  exceptional. 

The  evidence  that  can  be  derived  from  the  productive  capacity 
of  tree  seeds  is  the  most  imi)ortant  that  can  be  offered,  so  that  it 
might  be  expected  that  the  growth  of  the  tree  would  also  afford 
proofs  of  early  origin  or  importation.  This  is  not  so.  It  is 
possible  to  adduce  facts  which  bear  upon  the  subject ;  we  can  see 
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effects  which  probably  have  their  cause  in  the  unnatural  conditions 
of  growth,  but  it  is  impossible  to  tabulate  them,  and  by  comparison 
surn)ise  a  conclusion.  For  instance,  all  our  pines,  except  the  Scots 
pine,  are  imported  trees,  and  if  we  compare  specimens  grown  in  the 
British  Isles  with  the  same  species  in  their  native  country,  we 
almost  invariably  find  that  they  do  not  reach  the  same  size,  or 
maintain  the  same  vigour  in  their  older  age  in  this  country  as  they 
do  in  their  orginal  soil  and  climate.  This  is  no  proof  of  a  foreign 
origin,  although  we  may  suspect  the  cause  of  the  less  vigorous 
growth.  The  Australian  hare  is  much  larger  than  the  English  hare, 
but  this  is  no  proof  that  our  hare  is  not  indigenous.  So  with  the 
vitality  of  our  trees,  and  the  soundness ;  we  know  very  well  that 
soil  and  situation  exert  an  immense  influence  over  growth.  A 
willow  planted  on  dry  land  will  eventually  become  stag-headed,  and 
every  species  has  a  preference.  Hence  it  is  very  natural  to  suppose 
that  a  tree  introduced  into  a  new  country  will  be  influenced  by  the 
change.  An  alien  tree  or  plant  need  not  necessarily  be  checked, 
it  may  luxuriate  ;  but  if  it  does  not  flourish,  we  cannot  prove  its 
foreign  origin  by  its  lack  of  vitality.  The  importation  of  the  sweet 
chestnut,  although  in  very  early  times,  may  possibly  account  for 
the  fact  that  this  tree,  which  grows  to  a  great  size  and  age,  generally 
becomes  shaky  after  reaching  sixty  or  seventy  years.  The  same 
fact  may  explain  the  dangerous  character  of  the  common  elm,  the 
branches  of  which  rot  within  the  bark,  without  any  apparent 
external  sign.  Possibly  if  the  seeds  do  not  ripen,  the  wood  does 
not  fully  mature;  but  as  we  possess  may  imported  trees,  such  as 
the  lime,  walnut  and  sycamore,  which  retain  their  soundness  at  a 
good  age  and  size,  we  arc  unable  to  base  any  theory  upon  the 
unsoundness  of  a  few  species. 

There  is  one  last  source  of  evidence  obtainable  from  the  legal 
side  of  the  question.  It  is  probably  well  known  that  from  a  legal 
aspect  there  is  a  great  difference  between  timber  and  limberlike 
trees.  The  former  includes  only  those  which  in  olden  days  were 
commonly  in  use  for  building  and  repairs,  that  is  to  say,  oak,  ash, 
and  elm.  In  addition  to  these,  the  special  facilities  for  growing 
certain  trees,  and  the  corresponding  demand  for  them  in  the 
localities  in  which  they  flourished,  produced  the  custom  of 
defining  other  species  as  timber  within  the  bounds  of  the  counties 
which    especially   favoured    their   growth.     Thus    beech    became 
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legal  timber  in  Bucks,  Gloucestershire,  Bedfordshire,  and  Hants; 
birch  in  Yorkshire  and  Cumberland  ;  cherry  and  aspen  in  Bucks, 
and  willow  in  Hampshire.  Within  limits  much  more  closely 
defined,  and  possibly  no  longer  recognized,  several  other  varieties 
have  been  defined  as  timber,  including  horse  chestnut,  lime,  horn- 
beam, yew,  crab,  holly,  blackthorn  and  whitethorn.  If  we  examine 
these  three  classes,  we  find  that  the  species  mentioned  in  the  first 
class  all  have  an  origin  unknown  to  history,  although  the  common 
English  variety  of  the  elm  is  included  in  the  description.  In  the 
second  class  there  is  only  the  cherry  that  cannot  claim  an  early 
origin,  and  in  the  third  class  the  lime  and  horse  chestnut  appear 
to  have  been  introduced.  Additional  interest  is  given  to  this  legal 
part  of  the  investigation  when  we  bear  in  mind  that  of  the  four 
species  here  regarded  as  alien,  the  horse  chestnut  alone  is  of 
modern  introduction,  having  come  to  us  in  1629,  and  the  other 
three  species  have  a  history  dating  at  least  from  the  time  of  the 
Roman  occupation  of  Great  Britain. 

The  subject  is  obscure,  it  must  necessarily  be  so,  but  if  we 
combine  the  etymological,  arboricultural  and  legal  research,  and 
deduce  separate  evidence  from  each,  it  is  interesting  to  note  the 
similarity  of  results  which  go  far  to  define  the  species  that  may 
be  termed  "Native  Trees." 
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v.— FORESTRY    AS    A    PAYING    INVESTMENT    IN 
GREAT    BRITAIN. 

By  Mr.  W.  Storie,  Whitway   House,  Newbury. 

In  speaking  of  the  growing  of  timber  being  a  remunerative 
investment,  few,  if  any,  of  the  estates  throughout  the  United 
Kingdom  can  boast  of  an  accurate  balance  account  from  their 
woodlands  from  any  distant  periods,  but  by  experience  and  obser- 
vation it  is  not  impossible  to  obtain  an  approxmiate  estmiate  of 
what  has,  and  can,  be  done,  as  there  are  woods  to  be  found  in 
various  parts  of  the  country  which  shew  distinct  traces  of  the 
enormous  revenue  the  owners  must  have  derived  from  them,  and 
under  proper  management  would  have  continued.  I  am,  however, 
sorry  to  say  that  two-thirds  of  the  woodlands  have  been  allowed  to 
slide  in  the  wrong  direction  for  want  of  proper  attention,  and  no 
doubt  that  is  the  sole  reason  why  so  many  consider  that  forestry 
does  not  pay. 

Hardwood    Plantations. 

In  treating  a  hardwood  plantation  on  soils  suited  to  the  growing 
of  oak  and  ash  timber,  which  are  certainly  two  of  the  most 
valuable  species  of  timber  this  country  can  produce,  I  should 
like  to  give  a  figurative  account  in  a  reasonable  form  what  is  pro- 
curable from  the  land  in  a  period  of  loo  years.  In  forming  a 
plantation  of  this  description  an  accurate  knowledge  of  the  sub- 
soils is  essential.  Oak  will  grow  into  sound  timber  in  a  strong 
clay,  but  will  grow  to  much  larger  proportions  in  a  given  time  in  a 
more  alluvial  sub-soil.  The  ash  requires  a  porous  sub-soil,  and 
the  whiter  in  colour  this  timber  can  be  produced  the  higher  the 
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price  obtainable,  and  this  can  best  be  procured  on  deep  loam  with 
a  free  amount  of  moisture,  and  as  the  ash  meets  a  more  ready 
market  for  poles,  it  is  wise  to  plant  it  more  thickly  on  the  ground 
than  the  oak,  as  the  latter  is  comparatively  of  little  value  for  the 
first  50  years,  but  the  one  crop  can  be  made  quite  as  remunerative 
as  the  other  in  a  given  time,  and  in  either  case  larch  and  Scotch 
fir  will  thrive  as  nurses.  For  my  part  I  do  not  believe  in  planting 
pure  hardwood  as  a  means  of  obtaining  the  best  results,  because 
the  plantation  neither  rises  so  quickly  nor  produces  the  same 
value,  and  at  fifty  years'  growth  the  nurses  ought  to  disappear,  after 
having  realised  at  least  ^50  per  acre,  when  a  thriving  plantation 
of  oak  or  ash  will  remain  as  the  permanent  crop  at  a  little  over 
100  trees  to  the  acre,  and  at  seventy  years'  growth  approximately 
50  trees  to  the  acre  should  be  thinned  out,  averaging  at  least 
20  feet  per  tree.  Putting  the  market  value  say  at  is.8d.  per  foot, 
gives  ^83  6s.  Taking  40  trees  remaining  for  the  final  fall  at  100 
years,  averaging  50  feet  per  tree,  and  the  market  price  at  2s.  per 
foot,  gives  ^200,  or  a  total  of  £i2,Z  P^r  ^.cre.  Of  course  this  is 
gross  revenue,  but  setting  aside  ^2  j)er  acre  as  rent,  leaves  ;£i2>Z 
for  all  necessary  outlay.  Assuming  this  land  to  be  worth 
;^2  per  acre  for  agriculture,  it  must  be  borne  in  mind  that  there  is 
a  heavy  outlay  to  the  proprietor  in  keeping  up  buildings,  fences, 
etc.,  therefore  it  goes  without  saying  which  is  the  most  remunerative 
investment. 

Larch   Plantations. 

The  Larch  is  not  the  least  profitable  of  our  timber  plantations, 
having  proved  this  in  various  instances.  In  1900  four  acres  of 
larch  on  the  Highclere  estate  was  sold  as  it  stood  for  £^z°-  I 
can  give  no  record  of  what  had  been  taken  off  previous  to  the 
final  fall,  but  so  far  as  I  could  judge,  it  must  have  been  equal  to 
the  aforesaid  amount.  This  grew  on  a  very  light  sandy  soil,  and 
from  an  agricultural  point  of  view  would  not  let  at  more  than  5s. 
per  acre.  It  may  not  be  amiss  here  to  point  out  the  fallacy  of 
allowing  larch  plantations  to  stand  overcrowded  in  the  early  stages, 
the  larch  being  of  a  more  light  demanding  nature  than  a  great 
many  foresters  seem  to  imagine.  Having  on  a  previous  occasion 
given  my  views  in  the  Land  Agents'  Record  on  the  deterioration  of 
our  larch  plantations,  my  convictions  are  stronger  than  ever  that 


469 

our  persistence  in  planting  the  larch  gathered  from  native  seed 
ought  to  be  desisted.  I  can  trace  back  to  nearly  fifty  years  since 
it  became  the  rage  that  nothing  could  beat  the  larch  propagated 
from  the  Highlands  of  Scotland,  and  it  is  so  still  to  a  considerable 
extent.  Knowing  that  all  the  Highland  plantations  were  in  the 
first  instance  introduced  from  the  Tyrol,  and  have  given  the  utmost 
satisfaction,  it  appears  very  clear  to  me  that  for  fifty  years  we  have 
been  labouring  under  a  delusion,  as  I  have  never  come  across  a 
healthy  plantation  of  it.  Certainly  in  the  South  of  England  there 
are  plantations  to  be  found  of  useful  dimensions  but  will  never 
grow  into  heavy  timber.  In  the  North  I  cannot  say  that  I  have 
observed  a  larch  plantation  of  much  account  under  fifty  years' 
growth,  and  over  that  period  plantations  all  over  the  country  are  to 
be  found  in  a  healthy  condition  and  the  timber  of  a  superior 
texture.  How  is  this  to  be  accounted  for?  Having  studied  this 
for  over  thirty  years,  I  have  come  to  the  conclusion  that  the  whole 
mischief  arises  from  constitutional  weakness,  and  that  the  seed 
from  the  Tyrol  will  not  fail  us  again,  as  by  being  healthy  it  resists 
the  canker.  I  do  not  say  that  a  cankered  tree  is  not  to  be  found 
in  the  latter,  but  it  does  not  become  epidemic,  and  this  I  have 
proved  to  my  own  satisfaction.  As  so  much  has  been  said  and 
written  on  this  subject,  I  do  not  intend  to  say  more  than  convey 
my  own  experience. 

The  Japanese  larch  seems  to  avoid  the  canker  and  grows  pretty 
free  in  its  early  stages,  but  I  am  not  very  sanguine  about  its  after 
results  in  comparison  with  the  aforesaid ;  and  it  will  be  wise  to 
plant  with  caution.  Whatever  the  Siberian  larch  may  do  in  colder 
climates,  it  certainly  is  no  use  whatever  in  a  warm  situation. 

Scotch  Fir  Plantations. 

After  all,  a  Scotch  fir  plantation  is  not  to  be  despised  with  a 
view  to  revenue  if  properly  managed.  The  Scotch  fir  is  not  of 
such  a  light-demanding  nature  as  the  larch,  therefore  it  can  stand 
a  good  deal  of  crowding,  in  fact,  a  plantation  of  this  description 
ought  not  to  be  thinned  at  all  for  the  first  fifteen  years.  By  that 
time  the  trees  will  have  partially  cleaned  themselves  of  their  under 
branches,  when  the  first  thinning  ought  to  take  place,  leaving 
approximately  looo  trees  per  acre.     The  receipts  from  the  first 
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thinning  will  be  almost  nil.  At  the  age  of  thirty  another  thinning 
ought  to  take  place,  taking  out  say  500  trees  at  an  average  price 
of  IS.  per  tree,  giving  ^25.  We  may  assume  that  by  this  time  all 
the  weakest  trees  will  have  disappeared,  and  nothing  remains  but 
clean  healthy  timber.  At  the  age  of  forty  another  thinning  should 
take  place,  as  the  trees  will  require  more  light  and  air  in  order 
to  lay  on  timber  more  freely.  Taking  out  say  250  trees  at  2s.  each 
will  equal  ^25.  The  plantation  may  now  be  left  alone  until  the 
age  of  fifty-five,  when  the  trees  ought  to  average  from  16  to  20 
feet.  Taking  out  say  150  at  8s.  per  tree,  gives  ^60.  This  leaves 
100  trees  per  acre  tor  the  final  fall  at  seventy-five  years,  which 
ought  to  average  at  least  30  feet,  and  at  the  minimum  price  of 
6d.  per  foot  is  equal  to  ;£']$.  It  will,  therefore,  be  seen  that  in 
the  seventy-five  years  the  plantation  will  have  made  ^185  per 
acre.  It  may  be  inferred  that  this  is  an  exceptional  instance,  but 
supposing  it  to  be  so,  what  purpose  of  husbandry  could  the  land 
be  put  to  to  give  better  results  ?  No  doubt  in  this  country  the  soils 
vary  considerably,  and  it  requires  a  thorough  knowledge  of  what 
class  of  timber  to  crop  the  land  with,  but  if  this  is  attended  to, 
every  class  of  tree  will  grow  into  profit. 

I  have  been  speaking  of  the  Scotch  fir,  and  would  now  like  to 
say  a  few  words  on  the  merits  of  the  Corsican  pine.  This  tree 
will  thrive  on  almost  any  soil  except  in  peaty  bogs  or  on  chalk;  it 
will  withstand  the  sea  breeze,  and  is  the  hardiest  tree  I  know  of  to 
stand  exposure  on  bleak  situations.  It  grows  more  rapidly  than  the 
Scotch  fir,  and  will  produce  more  timber  in  a  given  time.  When 
this  tree  reaches  its  maturity  its  timber  is  of  a  very  high  quality. 
When  the  English  Arboricultural  Society  visited  Highclere  this 
season  they  were  shewn  some  planks  of  this  pine  lying  in  the 
timber  yard.  Within  thirty  feet  of  where  this  had  been  felled,  I 
lately  measured  a  standing  tree.  It  is  not  over  sixty-five  years  of 
age,  and  it  measures  8|  feet  in  circumference  five  feet  up,  the 
bole  contains  140  cubic  feet  of  timber,  and  it  is  40  feet  up  to  the 
first  branch.  I  was  very  sorry  that  time  would  not  allow  the 
members  of  the  Society  to  view  this  timber  for  themselves.  Where 
pine  woods  are  contemplated,  no  one  need  be  afraid  to  plant  the 
Corsican  pine. 
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Normal  Production. 

To  conclude  my  remarks  as  to  whether  forestry  pays,  I  will 
take  for  example  an  estate  where  the  woodlands  extend  to  4000 
acres.  Taking  100  years  as  the  maximum  average  of  all  woods, 
this  means  there  would  be  40  acres  of  ripe  timber  to  fell  each 
year.  ;!^  1200  per  annum  should  prove  sufficient  for  the  working 
expenses,  which  would  be  met  by  the  periodical  thinnings,  leaving 
the  final  fall  as  profit.  Putting  the  final  fall  at  ^4000,  which 
cannot  be  excessive,  considering  that  double  that  amount  is 
frequently  obtained,  this  gives  an  annual  income  of  jQi   per  acre. 

I  cannot  help  thinking  that  if  a  little  forethought  had  been 
taken  in  this  matter  by  landowners  themselves,  and  the  manage- 
ment of  the  woods  put  into  the  hands  of  skilled  men,  forestry 
would  have  been  in  a  much  more  flourishing  condition  than  at 
present. 

General. 

By  the  industry  of  our  forefathers  in  the  latter  part  of  the 
eighteenth  and  the  early  part  of  the  nineteenth  century,  we  were 
left  with  a  very  good  expanse  of  woods  and  forests  over  the  United 
Kingdom,  which  were  more  appreciated  then  than  they  are  now. 
About  the  sixties,  when  agriculture  was  flourishing,  and  rents  were 
high,  forestry  became  a  secondary  consideration,  and  it  has  never 
been  able  to  retrieve  its  position.  Two  decades  ago,  a  depression 
in  agriculture  set  in,  and  instead  of  the  condition  of  things 
improving  they  have  gradually  become  worse,  and  the  consequence 
is  that  a  great  many  landowners  have  become  very  straitened  in 
circumstances  owing  to  their  rent  roll  falling  sixty  per  cent.,  which 
has  been  the  cause  of  a  large  area  of  timber  being  felled  in  order  to 
meet  emergencies.  Then  to  make  matters  worse  came  Sir  William 
Harcourt's  pet  scheme,  which  he  fondled  so  affectionately — I  mean 
his  Death  Duties  Bill.  Landowners  cannot  be  blamed  for  selling 
off  large  quantities  of  timber,  knowing  quite  well  that  it  will  all  be 
valued  against  them  at  their  decease,  and  whether  they  have  the 
means  or  not,  they  are  not  inclined  to  sink  their  money  in 
replanting,  for  the  reason  that  they  will  not  receive  much  benefit 
in  their  lifetime  for  whatever  improvement  they  make  on  their 
estates.     The  Chancellor  of  the  Exchequer  may  gloat  over  this 
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source  of  revenue,  but  it  cannot  be  maintained  for  ever,  as  it 
would  be  the  means  of  draining  the  whole  rural  populations  of 
the  United  Kingdom. 

What  1  wish  to  suggest  is  that  the  English  Arboricultural  Society 
should  empower  the  President  and  Council  to  approach  the 
Minister  of  Agriculture  with  the  view  of  inducing  the  Chancellor 
of  the  Exchequer  to  set  aside,  say  a  million  sterling,  as  a  sort  of 
banking ,  account  that  landowners  could  draw  upon  at  an  easy 
interest,  say  2^  per  cent,  for  the  first  twenty  years,  and  5  per  cent, 
for  the  next  ten  years.  That  would  not  be  begging  the  money,  as  the 
nation  would  be  receiving  interest  at  the  rate  of  3:|  per  cent,  for 
the  thirty  years,  which  would  certainly  be  better  than  the  bank 
rate  of  interest.  This  would  be  the  means  of  encouraging  land- 
owners to  replant  their  estates.  I  suggest  5  per  cent,  after  twenty 
years,  as  the  plantations  would  by  that  time  be  bringing  in  a 
margin  of  profit.  The  soils  of  Great  Britain  are  vvell  adapted  to 
the  growth  of  timber.  It  has  been  asserted  that  timber  does  not 
pay.  That  is  not  my  experience  however,  and  all  that  I  can  say 
is  that  so  much  land  lying  waste  throughout  the  United  Kingdom, 
speaks  very  badly  for  our  statesmanship,  and  that  if  the  English 
Arboricultural  Society  and  kindred  organizations  could  only  bring 
back  value  to  the  land  in  the  manner  suggested,  they  might  con- 
gratulate themselves  on  having  averted  what  would  be  nothing 
short  of  a  national  disaster. 
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VI.— THE  REMARKABLE  OAK  GROVE  AT 
KYRE  PARK. 

By  Sir  Hugh  Beevor,  Bart. 

Owing  to  the  kindness  of  Mrs.  Baldwyn  Childe,  the  owner  of 
Kyre  Park,  I  am  enabled  to  bring  to  the  notice  of  our  Society  a 
grove,  which,  by  strange  inadvertence,  has  been  left  unmentioned 
by  Loudon  and  other  authors  writing  upon  forestry. 

When  at  the  Forest  of  Dean  in  August  last,  Mr.  Philip  Baylis 
called  my  attention  to  a  note  in  the  Transactions  of  the  Woolhope 
Field  Club  which  records  the  measurements  of  some  remarkable 
timbers,  Mr.  Baylis  told  me  he  had  seen  these  oaks  and  noted 
their  unusual  height. 

Being  in  the  neighbourhood,  I  took  the  opportunity  of  paying  a 
brief  visit  to  Kyre  Park,  which  just  allowed  me  time  to  take  these 
measurements,  which  I  subjoin,  together  with  such  evidence  as 
I  could  gather  concerning  the  age  of  the  grove. 
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90 

474 


Girth 
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45 
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66 

— 

28 
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40 
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37 
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45 
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These  trees  covered  one  acre  of  ground,  canopy  almost  complete. 
It  appeared  that  two  trees  had  not  long  previously  been  removed. 
The  site  was  not  sheltered.  Species,  Q.  sessiliflora.  The  soil  on 
Old  Red  Sandstone  formation.  The  grove  extends  over  about 
four  or  five  acres. 

Only  two  when  viewed  closely  showed  signs  of  decay,  and  so 
luxuriant  appeared  the  grove  a  quarter  of  a  mile  away,  one 
imagined  they  were  not  old  trees;  such  a  delusion  was  encouraged 
by  the  small  amount  of  twisting  in  the  boughs  atop. 

If  these  middle  quarter-girth  figures  are  accepted  (and  in  my 
opinion  they  are  none  too  high),  there  are  about  7000  feet  of 
timber  to  25  trees  on  the  acre  (adding  for  two  trees  where  canopy 
is  incomplete).  If  the  tops  are  included,  a  much  higher  figure 
may  be  named. 

As  to  the  age  of  the  grove,  Mr.  Openshaw,  agent  of  the  estate, 
writes  :  "When  some  were  felled,  we  tried  to  count  the  rings,  but 
they  were  so  minute,  ;we  could  not  arrive  at  any  real  count." 
Hence  he  asserts  their  great  age.  The  cjuestion  arises,  and  has 
yet  to  be  solved.  Are  these  the  trees  referred  to  by  Habingdon 
more  than  three  centuries  ago,  as  follows  : — 
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Extract  from  Habingdon's  "  History  of  Worcestershire,"  temp. 
Eliz.,  vol.  I.,  page  142.     Habingdon  was  born  in  1560. 


"In  our  age  Cure  Wyard  hath  bin  the  Manor  of  Sir  Edward 
Pytt,  Kt.,  to  whom  I  was  for  fryndshyp  indeered,  whose  sonne  and 
heyre  Sir  James  Pytt  marryed  with  Mistress  Mary  Heveningham, 
a  knightly  family  famous  for  antiquity  in  whouse  bloud  Cure 
Wyard  continewethe.  The  Parcke  of  Cure  Wyard  is  not  to  bee 
shutt  up  in  sylence  for  it  is  adorned  with  so  many  tall  and  mightie 
cakes  as  scarce  any  ground  in  England  within  that  quantity  of 
Akers  can  showe  so  many." 

It  is  suggested  that  these  "mightie  oakes"  were  part  of  the 
"Parcos"  and  "Boscos"  named  in  a  grant  still  kept  among  the 
records  of  this  historic  house.  This  would  carry  us  back  to  a 
date  certainly  two  centuries  earlier  than  the  above  Elizabethan 
writer. 


Copy  of  a   Grant  from  the  Crown  to  /ohn  Wyard  of  Kyrc  Wyard. 

"  Edwardus  dei  Gratia  Rex  Anglia,  Dominus  Herbinie  et  Dux 
Acquitenie  omnibus  ad  quos  presentes  litere  permenerint  salutem, 
Sciatis  quod.  .  .  .  speciali  concessimus  et  licentiam  dedimus 
pro  nobis  et  heredibus  nostris  quantum  in  nobis  est  dilecto  veletto 
nostro  Joh  :  Wyard  quod  ipse  Boscos  suos  de  Staunton  Harcourt 
in  Comitatu  Oxonie  et  de  Cure  Wyard  in  Com  :  Wigornie  includem 
et  parcos  in  de  facere  et  eos  inclusos  et  Parcos  in  de  factos  tenere 
possit  sibi  et  Heredibus  suis  in  perpeteum  sine  occasione  vel 
impedimento  nostri  vel  Heredum  nostror  Justiciarioram  vice 
Comitam  aut  alioram  Ballivoram  sine  Ministeriorum  nostrorum. 
.  .  .  dum  tamen  Bosci  illi  non  siut  infra  metas  foreste 
nostro  ...  in  cujas  vei  testimoniam  nei  litteras  nostri  facere 
fecimus  patentes  tente  me  ipso  apud  Gloucestorium  18  die  Aug  : 
Anno  Reg  :   nostri  terteo. 

"  By  writ  of  Privy  Seal, 

Ed.  III.  (1330)." 
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These  extracts  were  furnished  me  by  the  present  owner  of  the 
estate.  I  hope  this  note  may  be  but  a  preliminary  to  a  close 
investigation  in  the  future  of  this  exceptional  arboricultural  treasure. 
It  has  not  hitherto  been  my  good  fortune  to  meet  its  equal  in 
England,  and  I  confess  it  has  enlarged  my  conceptions  as  to  the 
possible  antiquity  of  standing  timber  so  often  exaggerated  by  local 
tradition. 
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VII.— RELATIONSHIP    OF    WOODS    TO    DOMESTIC 
WATER    SUPPLIES. 

I^Re-prinied  from  the  y^ourtial  of  the  Board  of  Agriculture, 
December,  1903-) 

This  subject  has,  for  more  than  twenty  years,  occupied  much  of 
the  attention  of  Forest  Experimental  Stations,  especially  in 
Germany,  France,  Austria  and  Switzerland,  and  in  view  of  its 
importance,  the  conclusions  arrived  at  may  be  usefully  summarised. 

It  has  been  asserted,  and  theoretically  the  contention  is  doubt- 
less correct,  that  masses  of  woodland  increase  the  rainfall.  The 
causes  of  this  result  are  sought  for  in  the  reduction  of  temperature 
associated  with  forests,  and  in  the  greater  absolute  and  relative 
humidity  of  the  air  in  woods.  But  although  it  may  be  possible 
to  obtain  experimental  proof  by  means  of  elaborate  and  long- 
continued  observations  in  a  region  where  extensive  afforestation  or 
deforestation  is  taking  place,  it  may  at  once  be  said  that  such 
tree-planting  as  is  practically  possible  in  Britain  can  have  no 
appreciable  influence  on  the  rainfall.  Trees  do,  however,  under 
certain  conditions  of  the  atmosphere,  condense  dew  on  their  leaves 
and  branches,  and  this  effect  may  often  be  seen  in  the  wet  state  of 
the  ground  underneath  trees  on  a  foggy  morning,  when  the  surface 
elsewhere  is  comparatively  dry. 

But  the  case  is  materially  different  where  the  fate  of  the  rain  and 
snow  that  falls  on  a  tract  of  woodland  is  considered.  The  foliage, 
branches,  and  stems  of  the  trees  intercept  much  of  the  rain  and 
snow,  so  that  it  never  reaches  the  ground  at  all,  the  amount  so 
intercepted  usually  ranging  from  30  to  45  per  cent,  of  the  total, 
but  much  depends  on  the  character  of  the  rainfall,  and  on  the 
species  of  tree.  In  a  district  of  heavy  annual  rainfall  a  smaller 
proportion  of  the  precipitations  is  caught  by  and  evaporated  from 
the  trees  ihan  where  the  rainfall  is  light.     Similarly  in  the  case  of 
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heavy  and  long-continued  rain,  as  contrasted  with  gentle  showers; 
in  the  latter  case,  in  fact,  but  little  of  the  water  reaches  the  ground 
through  the  leafy  canopy  of  a  dense  forest.  Then  again,  much 
depends  on  the  kind  of  tree,  evergreens  intercepting  more  water 
throughout  a  year,  than  deciduous  trees,  and  a  larger  proportion 
of  the  rainfall  is  evaporated  from  the  leaves  and  branches  in 
summer  than  in  winter. 

But  although  less  rain-water  reaches  the  soil  of  a  wood  than 
finds  its  way  to  the  ground  in  the  open  country,  the  moisture  in 
the  soil  is  much  better  conserved  in  the  former  than  in  the  latter 
case.  This  is  due  partly  to  the  exclusion  of  the  sun's  rays  by  the 
foliage,  paitly  to  the  absorbent  and  retentive  character  of  the 
decaying  vegetable  matter  that  covers  the  ground  of  a  dense  and 
well-managed  wood,  and  partly  to  the  air  in  a  forest  being  more 
humid,  and  thus  better  fitted  to  discourage  evaporation.  The  lace- 
work  of  tree  roots  too,  that  occupy  the  soil  of  a  forest,  offers 
mechanical  resistance  to  the  rapid  surface  flow  and  percolation  of 
water.  It  is  also  to  be  noted  that  roots  penetrate  to  great  depths, 
and  when  they  die  they  leave  holes  through  which  water  readily 
penetrates  from  the  surface.  The  friable  condition  of  the  soil  of 
a  wood,  too,  permits  ready  percolation  of  water,  whereas  in  the 
open  country  the  denser  character  of  the  surface  of  the  ground  is 
less  favourable  to  the  entrance  of  water.  The  consequence  is  that 
streams  in  a  wooded  country  are  not  so  subject  to  rapid  rises  and 
falls,  the  flow  being  maintained  more  equably  throughout  the  year. 

Where  water-supply  for  domestic  or  industrial  purposes  is 
concerned,  the  avoidance  of  violent  freshets  on  the  one  hand,  and 
scanty  flow  on  the  other,  is  alike  desirable.  Not  only  may  the 
water  of  sudden  and  heavy  floods  be  lost  owing  to  the  incapacity 
of  the  reservoir  to  contain  it,  but  such  floods  have  also  the  dis- 
advantage of  carrying  much  mud  and  similar  material  in  suspension, 
and  this  gradually  silts  up  reservoirs,  besides  entailing  increased 
expenditure  in  filtering. 

It  may  be  pointed  out  that  the  water  of  a  reservoir  surrounded 
by  well  stocked  woodland  is  not  subjected  to  the  same  amount  of 
violent  agitation  during  gales  as  is  the  case  where  such  sheltering 
agency  is  absent.  The  mud  and  silt  deposited  on  the  bottom,  and 
especially  along  the  margin,  is  consequently  left  comparatively 
undisturbed,  with  corresponding  advantages  in  the  matter  of  purity. 
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When  a  catchment  area  is  covered  with  trees,  and  with  the 
vegetable  matter  that  accumulates  on  the  surface  of  the  ground,  the 
water  that  reaches  the  soil  as  rain  is  impeded  in  its  flow,  and  its 
evaporation  is  hindered  so  that  the  general  effect  is  equivalent  to 
an  increase  in  the  size  of  the  reservoir.  It  is  also  important  to 
note  that  snow  melts  more  slowly  underneath  trees  than  in  the 
open  country,  so  that  at  a  time  of  thaw  the  snow-water  is  yielded 
up  more  gradually. 

Forests  not  only  affect  the  degree  of  moisture  in  soil,  but  they 
also  exert  considerable  influence  on  the  soil-temperature.  Although 
this  influence  is  greatest  at  the  surface  of  the  ground,  it  is  also 
perceptible  to  a  depth  of  several  feet.  On  the  average  of  a  large 
number  of  continental  stations,  it  was  found  that  wood  of  various 
species  and  ages  depressed  the  mean  annual  temperature  at  the 
surface  of  the  ground  by  about  2-6°  F.,  while  even  at  the  depth  of 
four  feet  the  reduction  of  temperature  was  2°. 

This  general  cooling  influence  is  due  to  a  variety  of  causes. 
The  foliage  of  the  trees  excludes  the  sun's  rays,  the  decaying 
vegetable  matter  that  covers  the  ground  prevents  the  free  exchange 
of  air  between  the  soil  and  the  atmosphere,  while  the  water  in  the 
soil  absorbs  much  heat  without  its  temperature  being  much 
affected. 

While  woods  have  a  depressing  influence  on  the  mean  annual 
temperature,  it  is  found  that  this  effect  is  much  greater  in  summer 
than  in  winter.  On  the  average  of  eleven  German  stations,  the 
July  temperature  of  the  surface  soil  in  the  forest  was  found  to  be 
7°F.  lower  than  that  in  the  open  field,  whereas  in  December  the 
former  was  rather  warmer  than  the  latter.  Forests,  therefore,  tend 
to  equaUse  the  temperature  of  water  collected  in  them,  the  temper- 
ature being  slightly  raised  in  winter,  and  markedly  reduced  in 
summer.  This  result  would  appear  to  be  of  considerable  practical 
and  hygienic  importance  where  a  supply  of  water  for  domestic 
purposes  is  concerned. 

To  the  credit  of  forests  is  also  to  be  placed  the  fact  that  they 
exercise  a  purifying  influence  both  on  the  air  and  on  the  soil, 
germs  of  all  kinds  being  markedly  scarcer  in  a  well-wooded  district 
than  in  a  similar  extent  of  treeless  country. 


480 


SUBJECTS    OF    ESSAYS    FOR    CURRENT 

YEAR. 
(1903=04.) 

CLASS  I.— OPEN  COMPETITION. 
For  the  best  Essay  on  : — 

1.  "Hedges;  Preparation  of  the  Ground,  Mode  of  Planting, 

and  their  Proper  Treatment,  and  Ditches  alongside." 

2.  "The  Best  Method  of  Raising  Trees  from  Seed  in  the 

Home  Nursery." 

3.  "The  Growth  and  Freedom  from  Diseases  in  this  Country 

of  the  Various  Species  of  Larch." 

4.  "The  Suitability  of  the  Douglas  Fir  for  Cultivation  in  the 

British  Isles  for  Commercial  Purposes.' 

CLASS    II.— CONFINED    TO    ASSISTANT     FORESTERS. 

The  President  offers  Three  Prizes  of  Three  Guineas  each,  open 
to  members  under  27  years  of  age,  for  the  best  Essays  (with 
Photographs  if  possible)  on  the  following  subjects  : — 

"The  Formation  for  Economic  Purposes  and  Treatment  from 
Planting  up  to  Maturity  of  Crops  of  the  following  Trees  : — 

5.  (^)Oak. 

6.  {b)  Larch. 

7.  {c)  Scotch  Pine. 

Essays  to  be  written  on  Foolscap  Paper,  under  a  Jiom  de plume  \ 
to  bear  essayist's  name  and  address  in  a  separately  sealed  envelope; 
and  to  be  in  the  hands  of  the  Secretary  not  later  than  the  last  day 
of  May,  1904.  The  Judges  will  have  discretionary  power  in 
deciding  whether  or  not  the  Essays  are  deserving  of  an  award,  and 
where  a  Medal  is  awarded,  whether  Gold,  Silver,  or  Bronze.  In 
the  case  of  the  President's  Prizes,  competitors  to  give  a  Certificate 
from  his  Employer  or  other  reliable  source  as  to  age. 
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CLASS    III.— 

SPECIAL   PRIZE   Offerkd   by    Mr.  H.  J.  ELWES,    F.L.S., 
Of  Colesborne,  Cheltenham. 

Mr.  Elwes  offers  as  a  Special  Prize  the  sum  of  ^lo  for  the  best 
Photographs  of  Growing  Trees,  and  Mr.  Elwes  has  communicated 
the  conditions  he  desires  attached  to  his  offer,  which  are  as 
follows  .• — 

T.     The  Prize  to  be  divided  into  Three. 

ist,  ^6    I 

2nd,  ;^3    V  And  restricted  to  Members  of  the  Society. 

3rd,  £\   I 

2.  A  set  of  Prize  Photographs  to  be  presented  to  the  Society, 

and  the  Donor  reserves  the  right  to  purchase  any 
Negatives  which  he  may  select  at  los.  each  for 
reproduction. 

3.  The  points  to  be  considered  in  awarding  the  Prizes  will 

be  as  follows  :   - 

The  size,  rarity,  and  interest  of  the  subjects  photo- 
graphed from  a  Forester's  rather  than  from  a  picturesque 
point  of  view.      The  excellence  of  the  Photographs. 

Subjects  illustrating  good  and  interesting  points  of 
forestry  will  be  admitted,  as  also  Photographs  showing 
the  same  tree  or  group  of  Trees  in  Summer  and  Winter. 

4.     The  Photographs  to  be  shown  at  the  General  Meeting 
of  the  Society  in  1904. 


NOTICE. 

Mr.  J.  Price,  High  Legh,  Knutsford,  would  be  glad  to  hear 
from  any  member  who  can  furnish  him  with  copies  of  Vol.  II., 
Parts  I  and  4,  of  the  Transactions. 
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FOR  THE  YEAR 


RECEIPTS. 

Deposit  in  Bank    - 

- 

- 

^106     8 

8 

Advertisements  in  Transactions 

- 

- 

9     5 

0 

Sale  of  Transactions 

- 

- 

3     2 

6 

Subscriptions — Life  Members 

^24 

3 

0 

Ordinary  Members  - 

187 

3 

6 

211     6 

6 

^330        2 
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Society's  Financial  Statement, 

ENDED  AUGUST,  1903. 

PAYMENTS. 

Balance  due  to  Secretary  brought  forward  - 
Expenses  of  1902  Annual  Meeting  in  France 

Use    of    Rooms     for    Council     Meetings,    etc., 

Councillors'  Railway  Fares 
Medals      ------ 

Reporters  and  Expenses    -  -  .  - 

Printing  Transactions  and  Postage 

Stationery-  .  .  .  .  - 

Postages  and  Telegrams,  Railway  Carriages,  etc. 
Wreath  sent  to  Funeral  of  the  late  Wm.  Fell 
Expenses  in  arranging  the  1903  Meeting  - 
Secretary  and  Treasurer's  Salary     - 
Assistant  Secretary's  Salary  -  -  . 

Deposit,  withjnterest,  in  Bank       -     ^114     6     2 
Cash  in  hand         -  -  -  7192 


£i 

9 

7 

19 

ID 

0 

14 

13 

2 

6 

0 

0 

5 

ID 

9 

67 

4 

3 

•28 

3 

1 1 

20 

7 

6 

3 

0 

0 

4 

8 

2 

25 

0 

0 

10 

10 

0 

^207    17      4 


132       5       4 


£zi'^    2    8 


Exajuined  and  found  correct, 

BERNARD    COWAN,    F.R.H.S.,\    .    ,., 
ALDERMAN    CLOUGH,  /  ^"^"^''^' 

JOHN    DAVIDSON,   Secretary   and  Treasurer. 
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[APPENDIX.] 


The  Rnglish    Arboricultural  Society. 

LIST    OF     MEMBERS, 

CORRECTED  TO  AUGUST. 
1903. 

Those  marked  *  are  Life  Members. 
Those  marked  t  are  Honorary   Members. 


NOTE.— Any  Correction  required  in  the  Name,  Designation    or 
Residence  of  any  Member,  to  be  reported  to  the  Secretary. 


Date  of 
Election 

1902     Ackroyd,  George  H.,  Head  Gardener,  Howick,  Lesbury 
1882  tAdmiralty,  Lords  Commissioners  of,  Greenwich   Hospital 

Branch,  28  Spring  Gardens,  S.W. 
1902     Affleck,  R.,  Bloomfield,  Durham  Road,  Gateshead. 
1886     Alexander,  William,  South  View,  Hexham. 
1896     Allan,  Alexander,  Forester,  41  Bradford  Street,  Caerphilly, 

Cardiff 

1 90 1  Allbutt,  Arthur,  24  Park  Square,  Leeds 

1 891      Ames,  Victor,   Forester,  'I'hornhani  Cottage,  King's  Lynn, 
Norfolk 

1902  Anderson,  Robert,  Assistant  Forester,   Cliatsworth,  Derby- 

shire 

1903  Anderson,  Robert,  Land  Agent,  Cirencester 

1 901     Andrew,   Duncan,  8  Rainton   Terrace,  Park  Road,   Hale, 

Cheshire 
1900  *Aris,  J.  VVhitton,  M..\.,  F\S  L,  Lois  Weedon  House,  Tow- 

cester,  Northamptonshire 
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Date  of 
Election 

1892  Armitage,  Fred,  3  Burston  Road,  Putney,  London,  S.W. 

1882  Armstrong,    T.    J,    Land    Agent,    14    Hawthorn   Terrace, 

Newcastle. 
1898     Armstrong,    W.,    Land    Agent,    Sunderlandwick,    Driffield, 
Yorks. 

1893  Armstrong,  Addison  &  Co.,  Timber  Merchants,  Sunderland 
1895   *Armstrong,  Lord,  Cragside,  Rothbury 

1898  Armstrong,  Thomas,  Timber   Merchant,  Cockermouth 

1900  Ashworth,  G.  VV.,  Timber  Merchant,  Waterfoot 

1902  Atkin,  James  T.,  Salisbury   House,  South  Shields 

1894  Atkinson,  William,  Royal  Nurseries,  Haudsworth,  Sheffield 
1900  Atkinson,  W.  Penrose,  Nurseryman,  Handsworth,  Sheffield 
1902  Atkinson,  Geo.  Blaxland,  Timber  Merchant,  Newcastle-on- 

Tyne 

1902  Atkinson,  Thomas  H.,  St.  Eilans,  Hexham 

1883  tAvebury,    The    Right     Hon.     Lord,    High    Elms,    Hayes, 

Kent 

1903  Bagshaw,  Cc'o  H.  S.  King  &  Co.,  9  Pall  Mall,  London 
T900     Bailiffe,  John,  Forester,  Byram  Hall,  Ferrybridge.  Yorks. 

1900  Bainbridge,  T.  R.,  Grove  House,  How  Mill,  near  Carlisle 
1882     Balden,  Robert  S.,  Bywell,  Leeds  Road,  Dewsbury 

1882  tBaldwin,  John,  jun.,  Dilston,   Corbridge-on-Tyne. 
1893     Baldwin,  Edward,  Assistant    Forester,   Days  Brook  Lane, 
West  Derby,  Liverpool 

1895  *Balfour,  Professor  Isaac  Bayley,  The  University,  Edinburgh 
1902     Ballantyne,    John,    Assistant    Forester,    Beeley,    Rowsley, 

Derbyshire 

1898  Balm-,  Frank  M.  P.  Jones,  J. P.,  High  Close,  Ambleside 
1893     Barclay,  David,  48  Sherbourne,  North  Leach,  Gloucester- 
shire 

1899  Barclay,  Robert  Leatham,  54  Lombard  Street,  London,  E.G. 

190 1  Barfoot,    William    S.,    Assistant    Forester,    Flimwell,    near 

Hawkhurst,   Kent 
1895     Barnard,  The  Right  Hon.  Lord,  Raby  Castle,  Staindrop, 

Darlington 
1895     Barningham,  Thomas,  Solicitor,  Barnard  Castle 
1882     Barrett,  R.  B.,  Skipton  Castle,  Skipton 
1882     Barrie,  James,  Forester,  Stevenstone,  Torrington,  N.  Devon 
1890     Barrie,  William,  Steeton,  Tadcaster 
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Date  of 

Election 

1 902     Barrie,  James  Alexander,  Forester,  Harlestone,  Northampton 
1902     Barrie,   David    H  ,  Assistant    Forester,  Pilsley,    Bakewell, 
Derbyshire 

1895  *Barron,  John,  Elvaston  Nurseries,  Derby 

1899  Batchelor,  E.   J.,  Nurseryman,  Harlow  Heath   Nurseries, 

Harrogate 
1892     Bayliss,  Jones  &  Bayliss,  Victoria  Works,  Wolverhampton 
1882     Beadon,  F.  W.,  Land  Agent,  Estate  Office,  Huddersheld 
1882     Beattie,  Thomas,    Assistant    Forester,   Langley  Old   Hall, 

Huddersheld 

1896  *Beaumont,  W.  C.  B.,  M.P.,  Bywell  Hall,  Stocksfield 

1902  ^Bedford,   His  Grace  the  Duke  of,  K.G.,  Woburn  Abbey, 
Bedfordshire 

1901  Beeson,  Walter,  Estate  Agent,  St.  John's  College,  Oxford 

1900  Beevor,   Sir   Hugh,  Bart.,    17   Wimpole  Street,  Cavendish 

Square,  London,  W. 
1886     Bell,  G.  H.,  Wool  Merchant,  Hexham 
1895     Bell,  J.  R.,  Thorpe  Perrow,  Bedale 

1895     Bell,  Thomas,  Forester,  Widdrington  Cottage,  Acklington 
1900     Bell,  Charles  L.,  Wolsington  Hall,  Newcastle-on-Tyne 

1900  Berry,  George,  Cockle  Park,  Morpeth 

1892  Bewick,  Thomas,  Raby  Estate  Office,  Staindrop,  Darlington 

1897  Bewick,  John  William,  Forester,  Streatlam  Castle,  Darlington 

1898  Bewlay,  William  H.,  Nurseryman,  Hall  Santon,  Holmrook, 

Carnforth 
1895     Birch,  W.  S.,  W.  S.  Birch  &  Co.,  Trundle  Street,  Hull 

1899  Blair,  Percy,  A.  F.,  Lindon  Grove,  Nutton  Rudly,  Cleveland 

1902  Bland,  George,  Architect,  North  Park  Road,  Harrogate 
1902      Blues,  Thomas  S.,  Dean  Street,  South  Shields 

1893  Boa,  Andrew,  Land  Agent,  Great  Thurlow,  Haverhill 
1895  *Bolam,  George,  Land  Agent,  Berwick-upon-Tweed 

1899  Bolam,    T.    W.,    F.R.H.S.,    General   Cemeteries   Superin- 

tendent, Sunderland 

1 90 1  Bolitho,  T.  R.,  Trengwainton,  Hea  Moor  R.S.O.,  Cornwall 
1898     Bolton,  H.  Hargraves,  New  Church,  in  Rossendale 

1900  Bond,  Thomas,  Head  Forester,  Lambton  Castle,  Durham 
1895  *i^oord,  VV.  B.,  Beverley,  Pateley  Bridge,  Yorks. 

1902  Boorman,  Alfred  S.,  Assistant  Forester,  Bedgebury  Park, 

Goudhurst,  Kent 
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Date  of 

Elect  ion 

1893  tBougler,  Professor,  F.L.S.,  F.G.S.,  56  Mount  Ararat  Road, 

Richmond 

1890  *Bouverie.  Henry  H.  P.,   i  Pall  Mall  East,  London,  S.VV. 

1900  Bowker,  Joseph,  Superintendent  of  Cemeteries,  Darlington 

1 90 1  Bowles,  William  A.,  Head  Gardener,  Adare  Manor,  Adare, 

Co.  Limerick,  Ireland 

1901  Bown,  Arthur,  Architect,  James  Street,  Harrogate 

1902  Boyd,     John,     Forester,     Wood     Cottage,     Kennishead, 

Thornliebank 

1903  Braid,  J.  B.,  Forester,  The  Park,  Great  Whitley,  Stourport, 

Worcestershire 
1898     Brigham,  Malcolm  C,  VVestoe  Tower,  South  Shields 

1897  Bright,  Tom,  Estate  Agent  and  Valuer,  10  Mount  Street, 

Grosvenor  Square,  London,  W. 

1891  Broadbent,  George  Alexander,  Moor  Line,  Netherton,  near 

Huddersfield 

1901  Brodie,   Hugh  R.,  Bedford    Office,  Thorney,  near   Peter- 

borough 
1903     Brocklehurst,  H.  D.,  Sudeley  Castle,  Winchcombe 
1882     Brown,  John  R ,  Oldfield  Nurseries,  Altrincham,  Cheshire 

1898  Brown,  WiUiam,  Saw  Mills,  Brandon,  Suffolk 

1903     Brown,  W.  R,,   Head   Forester,  Park  Cottage,   Heckfield, 

Winchfield,  Hants. 
1896     Brownlow,  J.  T.,  Seedsman,  The  Crescent,  Gateshead 

1898  Bruce,  Nathan  M.,  Forester,  Old  Hall,  Snettisham,  Norfolk 

1894  Brydon,    John.     Messrs.    Kent    &    Brydon,    Nurserymen, 

Darlington 
1903     Buchanan,  Henry,  Land  Agent,  Ashford,  near  Bakewell 

1895  Burnett,  G.  J.  M.,  Land  Agent,  Elstree  Cottage,  Elstree 
1890  *Burrill,  T.  O.    Masham,  Bedale,  Yorkshire 

1900     Cadell,    George,    National    Club,    i     Whitehall    Gardens, 
London,  S.W. 

1899  Caldecott,  John  A.,  Long  Lawford,  Rugby 

1902  Caldwell  &  Sons,  Nurserymen,  Knutsford,  Cheshire 

1894     Cameron,  Alexander,  Forester,  Woods  Department,  Ampton 
Park,  Bury  St.  Edmunds 

1900  Cameron,  J.  J.,  A.  &  J.  Main  &  Co.,  Limited,  Clydesdale 

Iron  Works,  Possil  Park,  Glasgow 

1903  Capper,  H.  F.,  Estate  Agent,  Broomfield,  Frensham,  Surrey 
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Date  oi 
Election 

1903     Capper,  Captain  R.  H.  Oid,  I'he  Northgate,  Ross,  Hereford 
1887  tCarlisle,   The    Right    lien,  the  Earl   of,  Naworth   Castle, 

Brampton,  Cumberland 
1901  *Carr,    Cuthbert    E.,    Land    Agent,    i    Collingwood   Street, 

Newcastle 

1901  Carradus,  W.,  Assistant  Forester,  Wray,  Hornby,  Lancaster 
1895     Carrick,  Thomas,  Claremont,  Clarence  Drive,  Harrogate 
1894     Cartlidge,  J.  C,  Rufford  Mill,  Ollerton,  Newark 

1902  Castle,   R.  Lewis,  F.R.H.S.,  Manager  Woburn  Fruit  Farm, 

Bedfordshire 
1902     Caswell    &  Bowden,    Ltd.,    Timber     Merchants,    Newton 

Chambers,  Cannon  Street,  Birmingham 
1899     Ceres  Chemical  Works,  Liverpool 

1 90 1  Chapman,  F.,  Forester,  Wansford,  Northants 

1902  Cheeseman,  Robert  E.,  Cashier,  Chatsworth,  Chesterfield 

1882  Clark,  J,  M  ,  Land  Agent,  Haltwhistle 

1883  fClark,  Henry,  Messrs.  Henry  Clark  &  Sons,  The  Saw  Mills, 

Haltwhistle 
1 89 1     Clark,  Thomas,  Wentworth  Nurseries,  Hexham 

1891  Clark,  George,  Land  Agent,  Dovenby  Hall,  Cockermouth 

1892  Clark,  J.  W.,  Land  Agent,  Guisborough,  Yorks. 

1902     Clark,  E,  T.,  The  Goddards,  Snaith  R.S.O.,  Yorkshire 
1902     Clark,  John,  Head  Forester,  Bowdsey  Manor,  Woodbridge 
189 1     Clarke,  Christopher,  Land  Agent,  Charlcot,  Bedale 
1902     Clarke,  Thomas,  The  Nook,  Irthington,  Carlisle 
1902     Clarke,  Joseph,  Forester,  Wakefield  Lawn,  Stoney  Stratford, 

Bucks. 
190 1     Clayton,   John    W.,   Forester,   Manby   Lodge,  Broughton, 

Brigg 
1 90 1     Clayton,   Thomas    L.    Assistant    Forester,  Manby  Lodge, 

Broughton,  Brigg,  Lines. 
1900  tClibran,   Miss  Annie,   Hale    Farm   Nurseries,  Altrincham, 

Cheshire 

1900  tClibran,    Miss    Lucy,    Hale   I^nrm    Nurseries,    Altrincham, 

Cheshire 

1901  *Clibran,  Wm.  R.,  Nurseryman,  Oldfield  Nursery,  Altrincham, 

Cheshire 
1894     Clough,  W.,  The  Crescent,  Gateshead 

1902  Clough,  A.  H.,  Castletop,  Burley,  Ringwood,  Hants. 
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Date  of 

Election  ^ 

1900  Coles,  S.  H.  Cowper,  Land  Agent,  Penmyarth,  Crickhowell 

1890  Collins,  F.,  Forester,  Westmill,  Ware,  Herts. 

1900  Colton,  John  H.  C,  c/o  G.  &  T.  Coward,  Carlisle 

1899  Conway,  Thomas,  Forester,  High  Legh,  Knutsford,  Cheshire 

1888  Cooper,  George,  Superintendent  of  Cemetery,  Gateshead 

1899  Corking,  Joseph  T.,  42  Jackson  Street,  Gateshead 

1895  Cosans,   John,   Abbey   View,    56   Tragan    Avenue,    South 

Shields. 
1902  tCottignies,    IMonsieur,    Inspecteur     des    Eaux   et    Forets, 

Villers  Cotterets,  France 
1886     Coupar,  Robert,  Forester,  Ashford,  Co.  Gal  way 

1882  Cowan,  Bernard,  F.R.H.S.,  The  Lodge,  Harton  Cemetery, 

South  Shields 
1902     Cox,  W.   VV.,  Assistant  Forester 
1888     Coxon,  Joseph  D.,  Barrasford  Arms,  Barrasford 

1899  Cranston,    Geo.     Dryderdale,    Hamsterley,    via   Witton-le- 

Wear,  Darlington 

1896  Crewe,  The  Right  Hon.  The  Earl  of,  Crewe  Hall,  Crewe, 

Cheshire 

1900  Crichton,  Thomas,  Estate  Agent 

1901  Crombie,  T.  Alex.,  Head  Forester,  Estate  Office,  Longhurst, 

Morpeth 

1902  Cross,  The  Hon.  John  E.,  High  Legh,  Knutsford 

1903  Crossby-Salt,    H.,    Land    Agent,    Barrington   Park    Estate 

Office,   Burford,  Oxon. 
1902     Crozier,  John,  Head  Forester,  Durris  Estate,  Aberdeen 
1884     Cruddas,  W.  D.,  Haughton  Castle,  Humshaugh  R.S.O. 

1897  Gumming,  W.,  Forester,  Parkhurst  Forest,  Newport,  Isle  of 

Wight 
1890     Daglish,  John,  Rothley   Lake,  Morpeth 
1896  *Dalsleish,  J.  Edward.  The  Nurseries,  Market  Weighton 
1902     Dalton,   Col.   H.    Uade,   Hauxwell  Hall,   Finghall  R.S.O., 

Yorks. 
1902   tDaubre,  Monsieur,  Conseiller  d'Etat  et  Directeur  des  Eaux 

et  Forets,  78  Rue  de  Varenne,  Paris 

1883  Davidson,    William,    Wordsworth   Villa,    Coldbath   Road, 

Harrogate 
1882     Davidson,  John,  Land  Agent,  Haydon  Bridge  on-Tyne 
1893     Davidson,  Edward,  Estate , Office,  Haydon   Bridge-on-Tyne 
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1894  Davidson,  John,  jun.,  The  Vauce,  Langley-on-Tyne 
1 90 1     Davidson,  \V.,  Head  Forester,  Margam,  Port  Talbot 

1 90 1     Davidson,  Thomas  E.,  Architect,  Alderside,  Harton,  South 
Shields 

1899  Deane,  Arthur,  Forester,  92   Hood  Lane,  Sankey  Bridge, 

Warrington 

1895  Dent,    John   W.,   Wni.   Wear  &  Co.,   Timber  Merchants, 

Hexham 

1896  Dickson,  J.  T,  Nurseryman,  Kingswood,  Chester 

1898     Dickinson,  William,  Forester,  Park  House,  Arundel,  Sussex 

1893  Dixon,  W.,  Falkenberg,  Harrogate 

1 90 1  Dixon,  William,  Engineer,  Harrogate 

1 89 1  Dodds,  F.  W.,  The  Limes,  Cressage,  Shrewsbury 

1885     Dodsworth,  F.  &    \V.,  Collingwood  Street,  Newcastle-on- 
Tyne 

1894  Doig,  C,  Forester,  Thoresby,  Worksop 

1897  *Dorman,  A.  J.,  Grey  Towers,  Nanthorpe  R.S  O  ,  Yorks. 

1895  Dowell,  Joseph,  Contractor,  77   Winchester  Street,  South 

Shields 

1900  Drane,  Donald,  Land  Agent,  Raughton,  Norwich 

1902  Drummie,    Alex.    C.,   Assistant   Forester,    26   Narrowgate, 

Alnwick 
1885  tDurham,  The  Right  Hon.  the  Earl  of,  Lambton  Castle, 
I'ence  Houses,  Durham 

1903  Duthie,  J.  Alex,  Nurseryman,  c/o  Messrs.  Dickson  &  Co., 

T  Waterloo  Place,  Edinburgh 

1898  East,  William,  Florist,  Fowler  Street,  South  Shields 
1902     Eggar,  J.  Alfred,  Land  Agent,  Farnham,  Surrey 

1892  Elder,  William,  Forester,  Cholmondeley  Park,  near  Malpas, 

Cheshire 
1900     Elliott,    B.    G.,   Timber    Merchant,    124a    Kentish    Town 

Road,  London,  N.W. 
1 89 1      Ellis,  Thomas,  The  Larches,  Hexham 
1902     I'^llison,    R.    H.,    Head    Forester,    Bleach    Green,    Witton 

Gilbert,  Durham 
1900     Elwes,  H.  J.,  Colesborne,  Cheltenham 
1902  *Eve,   Marry  T.,   K.C  ,    Pullabrook,   Bovey    Tracey,  South 

Devon 
1900  *Fairfax-Cholmeley,  Hugh  C.,  Brandsby,  Easingwold 
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1 89 1     Fawcett,  James  W.,  The  Grange,  Satley,  Darlington 

1898  Ferguson,  John,  Dene  Croft,  Jesmond  Park  East,  Newcastle 

1897  Ferguson,    R.    B.,   c/o  Western    New   York   Nursery    Co., 

Rochester,  U.S.A. 
1902     Ferguson,  R.  C.  Munro,   MP.,  Raith,  Kirkcaldy 
1883  fFernow,    B.    E.,    New    York    State   College    of   Forestry, 

Cornell  University,  Ithaca,  N.Y. 

1902  Fife,  H.  L.,  Land  Agent,  Staindrop  House,  Darlington 

1893  Finn,  S.,  Marine  Drive,  South  Shields 

1895     Fisher,  Professor,  Royal  Engineering  College,  Coopers  iiill, 
Englefield  Green 

1903  Fisher,  C.  B.,  Land  Agent,  Market  Harborough 
1883     Fleming,  William,  Tudhoe,  Co.  Durham 

19C0  tFletcher,  Dr.,  Entomologist  and  Botanist,  Central  Experi- 
mental Farm,  Ottawa 

1899  Fogg,  J.  J.,  Ingleside,  Heron  Road,  Meols,  Cheshire 

1 90 1  Folwell,  P.  S.,  The  Gardens,  Alnwick  Castle,  Alnwick 
1883     Forbes,  William,  Swinton,   Masham,  Yorkshire 

1858     Forbes,  A.   C,   Forester,   Longleat^Nurseries,  Warminster, 
Wilts. 

1902  Forbes,  Robert  G.,  jun..  Assistant  Forester,  Hursley  Park, 

Winchester,  Hants. 

1903  Forbes,  R.  G.,  sen  ,  Land  Agent,  Hursley  Park,  Winchester, 

Hants. 
1903     Forbes,  A.,  Foreman  Forester,  Bowdsey  Manor,  Woodbridge, 

Suffolk 
1890     Ford.  John  Walker,  Enfield  Old  Park,  Winchmore  Hill 
1899     Ford,  Ernest,  Hrad  Gardener,  The  Castle,  Bishop  Auckland 
1902     Forder,    Henry,    Ruttien    Castle,    Ruttien,    Denbighshire, 

N.  Wales 

1898  Forgan,  William,  Forester,  Bowood,  Calne,  Wilts. 
1890     Forrest,  A  J.,  Bedford  Office,  Thorney,  Peterborough 
1888     Forster,  W.  A.,  Forester,  Belgrave  Lodge,  Pulford,  Wrexham 
1902     Fortune,  Charles,  Isalee,  Coppice  Drive,  Harrogate 

1899  Foster,     Christopher,      212     Pownall      Green,     Bramhall, 

Stockport 
1902  *Foster,  John,  jun.,  Horton-in-Ribblesdale,  Settle,  Yorks. 

1894  Fox,  Arthur,  Assistant  Forester,   High   Street,  Sedgefield, 

Ferryhill 
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1902  *Fox,  \Vm.  F.,  Adbury,  Newbury 

1903  Foxton,  J.  T.,  Head  Forester,  Riversvale,  Burbage,  Buxton, 

Derbys. 

1898  Fraser,  John,  Forester,  9  Brook  Lane,  Chester 
1886     GaUie,  George,  Sledmere,  York 

1899  Gallic,  Alex.,  Assistant  Forester,  Old  Road,  Studley,  Calne, 

Wilts. 
1899     Gamble,  J.  S.,  F.R.S,  Highfield,  E.  Liss,  Hampshire 
1903     Garnett,  Thos.,  Sub-Agent,  Ford  Cottage,  Lumley  Castle, 

Chester-le-Street 

1899  Garratt,  William,  Land  Agent,  Melbourne,  near  Derby 

1902  Gibson,  George,  R.,  Tyne  Saw  Mills,  Hexham 

1903  Gibson,  \V.  M.,  Privy  Purse  Office,    Buckingham   Palace, 

S.W. 
1902     Gifford,  John  C.  (Professor  of  Forestry,  Cornell  University), 

109  Summit  Avenue,  Ithaca,  N.Y.,  U.S.A. 
1902     Gilbert,  John,  Antony  Estate  Office,  Treval,  near  Torpoint 

R.S.O.,  Cornwall 
1895     Gilchrist,  John  Mc. Bride,  Forester,  Kinnel  Park,  Abergele, 

N.  Wales 
1902  *Gilchrist,  Professor,  Durham  College  of  Science,  Newcastle- 

on-Tyne 
1897     Giles,  C.  P.,  M.P.,  Copse  Hill  House,  Wimbledon,  Surrey 
1886     Gillanders,  A.  T.,  Forester,  Park  Cottage,  .Alnwick 

1 90 1  Gillies,  Alexander,  J. P.,  Gateshead 

1892  Glen,  D.  A.,  Forester,  Bedgebury  Park,  Goudhurst,  Kent 

1893  Glover,  Joseph,  Timber  Merchant,  Lathom,  near  Ormskirk 

1902  Glover,  F.  R.,  Timber  Merchant,  Three  Oaks,  Lathom,  near 

Ormskirk 
1 902     Glover,  Thomas,  Timber  Merchant,  Delamere  Villa,  Lathom, 

near  Ormskirk 
1 90 1     Gott,  Frank,  F.S.L,  Land  Agent,  3  East  Parade,  Leeds 

1893  *('Ough,  \\\,  Wykeham,  York 

1897  Gough,  Reginald,  Forester.  Wykeham,  York 

1888  *Graham,  John,  Findon  Cottage,  Sacriston,  Durham 

1 890  Graham,  Joseph,  1 05  South  Woodbine  Stjuare,  South  Shields 

1894  Graham,   David,  Assistant  Forester,  East  Coomb,  Wood- 

stock, Oxon. 

1 900  Graham,  W.,  40  Crown  Street,  Newcaslle-onTyne 
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1901     Graham,  W.,  Timber  Merchant,  Ahiwick 

1895  Grant,  James  N. 

1896  Grant,  William,   Wood    Bailiff,   Aspinall's  Farm,    Almond 

Brook,  Wigan 

1893  Gray,  Joseph  S.,  Mill  View,  Holgate,  York 

1 90 1  Gray,  Robert,  Land  Agent,  Sherborne  Park,  North  Leach, 

Gloucestershire 

1902  Gray,  Chas.    A.,  Assistant   Forester   (Chatsworth   Estate), 

c/o  Mrs.  Windle,  Baslow  S.O.,  Derbys. 

1894  Greene,  T.,  21  Belgrave  Terrace,  Newcastle-on  Tyne 

1899  Greenwell,  His   Honour  Judge  Francis    John,  Greenwell 

Ford.  Lanchester 

1894  Greenwood,  Charles  H.,  Petworth  Park,  Sussex 

1903  Grenfell,  Arthur  P.,  Cossington,  Bridgwater 

1882     Grey,  C.  G.,   Land  Agent,  Ballycourcy,  Enniscourthy,  Co. 

Wexford,  Ireland 
1898     Groves,  John,  Gardener 
1902     Guisdale,    R.     D.,    C.E.,    Waterworks    Engineer's    Ofifice, 

Halifax 

1 901  Gull,  Sir  Cameron,  Bart.,  Trilsham  House,  Yattendon,  Berks 

1896  Gullachsen,  L.  H.,  10  Pilgrim  Street,  Newcastle 

1902  Gullachsen,  L.  W.,  10  Pilgrim  Street,  Newcastle 

1897  Guthrie,  Captain,  Linden  Gardens,  Harton,  South  Shields 

1900  Hadfield,  T.  W.,  Estate  Office,  Mere,  Knutsford,  Cheshire 

1895  Hall,  W.  T.,  High  Clere,  Newbury 

1902  Hall,  F.  W.,  Land  Agent,  Bailiffgate,  Alnwick 

1896  Hamilton,  D.,  Knowsley,  Prescot 

1903  Hamilton,  G.  J.,  Balgowrie,   Harrogate 

1893     Hankins,  Charles,  Forester,   Wordwell,  Culford,  Bury  St. 

Edmunds 
1903     Hannah,  George,  Head  Forester,  Overcourt,  Almonsbury, 

Bristol 

1897  tHansen,  Professor,    Broholm,    Mynstersver,   Copenhagen, 

Denmark 
1888     Hanson,  A.,  Bailiff,  South  Elmsall,  Doncaster 
1902     Harris,  H.  E.,  New  Lodge,  Plaitford,  Romsey,  Hants. 

1900  Haswell,  B.  Eslington  Villas,  Low  Fell,  Gateshead 

1 90 1  Hatcher,    Bertram    H.,    Forester,    Poplars    Green    Lodge, 

Panshanger,  Hertford 
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1893     Havelock,  Henry,  Forester,  Raby  Castle,  Darlington* 
1883     Havelock,  W.  B.,  The  Nurseries,  Brocklesby,  Lincolnshire 

1900  Havelock,  Henry,  Auctioneer,  «S::c.,  Hexham 

1902  Hawkshaw,  J.  C,  Hollycombe,  Liphook,  Hants.' 

1899     Haworth,    Alfred,    Timber  JVeivs,    84    Leadenhall    Street, 
London,  E.G. 

1895  *Headlam,  Capt.  R.  A.,  Gilmonby  Hall,  Bowes,  Darlington, 

1896  Headley,  T.  A.,  Steward,  The  Hermitage.  Barrasford 

1903  Heaton,  K.,  Land  Agent,  Alton,   Hants. 

1893  Henderson,  David,  Forester,  Bath   House,  High  Melton, 

Doncaster 

1894  Henderson,  James,  Anick,  Hexham 
1903      Henry,  Dr.  A.,  Kew,  London 

1893  Herd,  W.  A.,  Nurseryman,  Penrith 

1894  Herd,  Isaac,  Nurseryman,  Penrith 

190 1  tHerd,  Mrs.  W.  .A.,  24  Wordsworth  Street,  Penrith 
1885      Heskett,  W.  J.,  Land  Agent,  Penrith 

1896  Hill,  Claud,  Nurseryman,  Stone 

1898  Hill,  James  Robert 

1899  Hill,  Principal  J.  Smith,  B.A.,  Agricultural  College,  Aspatria 

1895  Hilson,  John,  Forester,  Pusey,  Faringdon,  Berks 

1900  Hilson,  M.,  Canford  Magna,  Wimborne,  Dorset 

1902  *Hinckes,  Ralph  T,  Foxley,  Hereford 

1896  Holmes,  W. 

1902  "'-'Hooker,  Reginald  H  ,  3  Gray's  Inn  Place,  London,  W.C. 

1898  Horsley,  M.  H.,  George  Horsley  &  Co.,  Timber  Merchants, 

West  Hartlepool 

1894  Hotson,  Hugh,  Forester 

1899  Houblon,    Colonel   Archer,     Hallingbury     Place,     Bishops 

Hatford,   Essex 

1901  Howard,   E.   Stafford,  C.B.,   Thornbury  Castle,  Thornbury 

R.S.O.,  Gloucestershire 
1885      Hudson,  James,  Land  Agent,  Penrith 

1895  *Huggon,  Thos.,  Estate  Bailiff,  Callally,  Whittingham  R.S.O. 
1889     Hull,  Frank,  Forester,  Lillieshall,  Newport 

1903  Hutchinson,  Wm.,  Assistant  Forester,  Knipton,  Grantham, 

Lincolnshire 
1 90 1      Hyslop,    James    S.,   Land    Agent,    Middleton-in-Teesdale, 
Co.  Durham 
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1902  I  meson,  John,  Assistant  Forester,  Swinton,  Masham 
1897     Ingleby,  Robert,  The  Mount,  Pateley  Bridge 

1903  Inglis,  Alex.,  Forester,  Bridge  Hill,  Belper,  Derbys. 

1897  Irving,  G.,  Estate  Agent,  West  Fell,  Corbridge 
1900     Iveson,  William,  Auctioneer,  Hexham 

1893  James,  C.  H.,  Rudchester,   Wylam 

1898  James,  William,  Naworth   Estate  Office,  Brampton,  Carlisle 

1894  Jamieson,  D.,  Barroole  Cottage,  Foxdale,  Isle  of  Man 
1902     Jenkin,  W.  A.,  Land  Agent,  Liskeard,  Cornwall 

1893     Jewitt,  Matthew,  Forester,  Forest  Mount,  Healey,  Riding 
Mill 

1899  Johnson,  George,  Assistant  Forester,  Swinton,  Masham 

1902  Johnson,  Wm.,Land  Agent,  Trench  Hall,  Gateshead 

1898     Johnston,   Robert,   Forester,   Blackhouse,   Reston  R.S.O., 

Berwickshire 
1898     Johnston,  Andrew,  Assistant  Forester,  High  Street,  Garlis- 

town,  Wigtownshire 

1903  Johnstone,  Robert,   Assistant   Forester,  Chatsworth  Estate, 

Beeley,  Rowsley,  Derbys. 
1887  ""'Joicey,  Edward,  Blenkinsopp  Hall,  Haltwhistle 
1887    ^Jonas,  Henry,  Surveyor,  23  Pall  Mall,  London,  S  W. 
1903     Jones,  Richard,  Head  Forester,  West  Dean  Park,  Chichester 
1893     Kelly,  J.  G.,  West  View,  Pontefract 

1896  Kennedy,  John,  Gogar  Estate  Office,  Haugh  Farm,  Cambus, 

N.B. 
1903     Ker,  A.  P.,  Land  Agent,  Cattle  Market,  Hexham 

1895  Kidd,  William,  Forester,  Harewood,  Leeds 

1902   tLafosse,  Monsieur,  Inspecteur  des  Eaux  et  Forets,  Dep.  de 
1' Agriculture,  78  Rue  de  Varenne,  Paris 

1897  Laidlaw,  P.  0.,  Stone  Croft,  Fourstones 

iy02     Laidlaw,    John,     Foreman     Forester,    Chatsworth    Estate, 

Pilsley,  Bakewell,  Derbys. 
1902     Laidler,   G.   G.,  40  Northumberland  Street,  Newcastle-on- 

Tyne 
1897     Laine,    James,    Estate    Steward,    Shorewell,   via  Newport, 

Isle  of  Wight 

1897  Laine,  F.  J.,  Head  Forester,  Preston  Hall  Estate,  Aylesford, 

Kent 

1898  Liing,  James  Henry 
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1899  *Laird,  D.  P.,  Pinkhill,  Murrayfield,  Edinburgh 

1902  Laird,  John,   Forester,   Buckland,  Bwlch    R.S.O.,  Brecon- 

shire,  Wales 
1897  *Lamb,  Major  S.  E. 

1897  *Lamb,  R.  O.,  West  Denton,  Scotswood  R.S.O. 
1 90 1     Lascelles,  Hon.  Gerald,  The  King's  House,  Lyndhurst 

1899  Laws,  Couucillor,  Gateshead 

1901     Lee,     Henry,     Assistant    Forester,     Cholmondeley    Park, 
Malpas,  Cheshire 

1901  Lee,  Edward  S.,  Woodlands,  Hexham 

1903  Lee,  Wni.,  Land  Agent,  Guildford 

1900  *Leeds,  Duke  of,  Hornby  Castle,  Bedale 

1902  Lees,    Wm.,    Foreman    Forester,    c/o    Mrs.    Hancock,    14 

Auckland  Place,  Beetwell  Street,  Chesterfield 

1896  Legard,  D.  C,  Heighington,  Lincoln 

1892     Leighton,  Sir  Baldwyn,  Lorton   Park,  Shrewsbury 
1900     Lewis,  Thomas,  Fair  Oak  House,  Roath  Park,  Cardiff 

1902  Lewis,  J.  H.,  M.P.,  N.  Side  Clapham  Common,  S.W. 

1903  Lewis,  H.  C,  Land  Agent,  Whittlebury,  Towcester 
1890  *Leyland,  C.  J.,  Haggerston  Castle,  Beal,  Northumberland 
1890     Lincoln,  Edward  H.,  3  Market  Place,  South  Shields 

1902  Linskill,    Thomas,    Mowbray    House,    113    East   Parade, 

Harrogate 
1900     Litte,  Adam,  Mousen  Hall,  Belford 
1900     Lloyd,  G.  W.,  Grove  House,  West  Derby,  Liverpool 

1903  Lloyd,  Cyril,  Assistant  Forester,  Chatsworth  Estate,  Edensor, 

Bakewell,  Derbys. 
1899     Lock,  Hampton  C.,  Assistant  Forester,  Chesterfield  Lodge, 
Greenwick  Park,  London,  S.E. 

1897  *Lockey,  W.,  Tragan  Avenue,  South  Shields 
1883     Lockhart,  L,  C,  Solicitor,  Hexham 

1883  Lockhart,  H.  F.,  Solicitor,  Hexham 

1899  Lockhart,  Peter,  Land  Agent,  Estate  Office,  Corby  Castle, 

Carlisle 

1894  Lowes,  John  B.,  Allans  Green,   Bardon  Mill 

1883  Luke,  John,  Forester,  Greenshaw,  Hexham 

1894  Luke,  Thomas  W.,  Forester,  Bridge  End,  Warden,  Hexham 

1896  Mabane,  J.  R.,   Balfe  House,  Park  Terrace,  South  Shields 

1902  MacDonald,  George  N.,  Forester,  Raith,  Kirkaldy 
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1902     Macdonald,  John,   Assistant  Forester,   Chatsworth  Estate, 

Pilsley,  Bakewell,  Derbys. 
1898     Mack,  Robert.  Nurseryman,  Catterick,  Richmond,  Yorks. 

189 1  Maister,  C.  L.  N.,  Swinton  Estate  Ofifice,  Masham 

1902  Mansfield,  John   Henry,  Assistant  Estate  Agent,  Howick, 

Lesbury,  Northumberland 
1896  *Marchant,  R,  C,   M.R.A.C,   F.C.S.,  P.A.S.I.,  25  Harward 

Road,  Gunnersbury,  London,  ^V^ 
1895  *Margerison,  Samuel,  Calverley,  Leeds 

1892  Marsden,  James,  Assistant  Forester,  Clifton  Castle,  Bedale 

1890  Marsh,  W.  D.,  Land  Agent,  Broughton,  Skipton-in-Craven 
1892     Marsh,  C.  H. 

1889  *MarshalI,  S.  A.,  Skelwith  Fold,  Ambleside 

1883  ^Marshall,  R.  D.,  Castle  Rigg  Manor,  Keswick^ 

1895  Marshall,  George,  Land  Agent,  Frimstone,  Liphook,  Hants. 

1892  Marshall,  T.  D„  Solicitor,  King  Street,  South  Shields 

1898  Marshall,  W.  H.,  Place  Fell  House,  Patterdale,  Penrith 

1899  Marshall,  Peter,  Forester,  Euston,  Thetford,  Suffolk 

1903  Marshall,  F.C.,  Riseholm  Grange,  Lincoln 

1903     Marshall,  M.  W.,  Timber  Merchant,  Godalming,  Surrey 
1899     Martin,  Thomas,  F.S.L,  Hampden  House  Club,  London, 
N.W. 

1901  *Martin,  James,  Wood  Manager,  Knipton,  Grantham 
1895  *Masham,  The  Right  Hon.  Lord,  Swinton,  Masham 

1891  Mason,  John,  Estate  Office,  Grantley,  Ripon 
1883     Matheson,  Thomas,  Nurseryman,  Morpeth 

1903     Matthews,  Councillor  J.  L.  Hampton,  Scalby  House,  Kent 
Road,  Harrogate 

1902  Maude,  A.,  Ivy  Mount,  Eastbourne,  East  Sussex 

1899  Maudlen,  J.  C,  43  Osborne  Road,  Newcastle-on-Tyne 
189 1  *Maughan,  John,  P.A.S.L,  Land  Agent,  Jervaulx,  Middleham 

1902  May,  George,  Simonside  Hall,  South  Shields 

1 89 1     Mc. Andrew.  P.,  Forester,  Prudhoe  Hall,  Prudhoe 

1900  Mc.  Bride,  D.,  Gardener,  High  Legh,  Knutsford,  Cheshire 
1895     Mc.Cracken,     William,     Land    Agent,    Englesea    House, 

Crewe 
1899     Mc.Dougall,  Alexander,  Forester,  Buncombe  Park,  Hem- 
sley  R.S.O.,  Yorks. 

1903  Mc.Gibbon,  R.,  Forester,  Wentworth,  near  Rotherham 
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1902     Mc.Kechnie,    Angus,   Assistant   Forester,   c/o   Mr.   A.   T. 

Gillanders,  Alnwick  Castle,  Alnwick 
1900     McLean,  Duncan,   Forester,  Willingham    House,    Market 

Rasen,  Lines. 

1892  Mc.Que,  Alexanoer,  Assistant  Forester,  Pulford,  Wrexham 

1893  Mc.Rae,  A. 

1902     Menzies,  James,  Forester,  Pitney,  Langport,  Somersetshire 
1902     Methven,  John,  Thomas   Methven  &  Sons,  Nurserymen, 

Edinburgh 
1899     Michie,  James,  Forester,  The  Nurseries,  Orwell  Park,  near 

Ipswich 

1899  *Middleton,  Sir  Arthur  E.,  Bart.,'"^Bclsay  Castle,  Newcastle- 

on-Tyne 

1900  Middleton,  S.,  173  Portland  Street,  Newcastle-on-Tyne 
1902  *Middleton,  Professor,  Agricultural  Department,  Cambridge 

University 
1899     Miles,  Charles,  Timber  Merchant,  Stamford,  Lincolnshire 
1902     Miller,    J.     W.,    F.S.S.,    Union    Club,    Trafalgar    Square, 

London,  S.W. 

1 90 1  Miln,  T.  E.,  Nurseryman,  Darlington 

1894  Milne,    William,    W.    Fell   &    Co.,    The  Royal  Nurseries, 

Hexham 

1902  Milne,  A.,  Nurseryman,  32  Hanover  Street,  Edinburgh 
1896     Milthorpe,  John,  Nurseryman,  Gowlands,   Westgate  Road, 

Newcastle-on  Tyne 

1884  Mitchell,  John,  Forester,  Strid  Cottage,  Bolton  Abbey, 
Skipton 

1890  tMitchell,  Mrs.,  Strid  Cottage,  Bolton  Abbey,  Skipton 

1884     Mitchell,  Francis,  Park  Farm  Oftice,  Woburn,  Bedfordshire 

1902     Mitchell,  F.  W.,  Woburn,  Bedfordshire^ 

1899  Moffat,  R.,  Head  Gardener,  Leazes  Park,  Newcastle-on- 
Tyne 

1899     Moir,  E.  Mc.  .Arthur,  46  Melville  Street,  Edinburgh 

1902  tMolleveaux,  Monsieur,  Conservateur  des  Eaux  et  Forets, 
Amiens,  France 

1894     Molyneux,  Job,  Curraghmore,   Portlaw,  Ireland 

1902  Moore,  Charles,  Assistant  Forester,  Bedgebury  Park, 
Goudhurst,  Kent 

1896     Moran,  J.  A.,  Editor  Latid  Agents'  Record^  149  Strand,  W.C. 
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1900  Moore,    W.    H.,   Crown   Receiver  for   Wales  and   County 

Monmouth,  Noddfa,  Harlech 

1 901  Mortimer,  M.  W.,  Land  Agent,  Culford,  Bury  St.  Edmunds 

1902  Moses,  George  H.,  Coniscliffe  Road,  Darlington 

1893  Motley,  Lewis,  Motley  &  Green,  St.  George's  Works,  St. 

George's  Street,  Leeds 

1897  Moult,  John,  Underhill,  Low  Fell,  Gateshead 

1902     Mowat,  George,  Assistant  Forester,  c/o  Mr.  A.  T.  Gillanders, 

Alnwick  Castle,   Alnwick 
1902     Muir,    John,     Assistant     Forester,     Park    Hill,     Ampthill, 

Bedfordshire 
1895      Mulford,   Fred,  Timber  Merchant,  i  Elm  Grove  Road,  St. 

David's,  Exeter 

1 901  Munford.  James,  143  and    145  Queen's  Road,  Westbourne 

Grove,  Bayswater,  London,  W, 

1902  Munro,   Hugh,   Forester,  etc.,   Garden  Cottage,  Holkham, 

Norfolk 

1898  Murray,  Matthew,  West  Villa,  The  Green,  Wallsend 

1898  Muse,  T.  J.,  C.C.,  Castleside  House,  Consett  R.S.O. 

1899  Naylor,  R.  A.,  Cuerden  Hall,  Thelwell,  Cheshire 

1901  Nelthorpe,  R.  N.  S.,  Scawby  Hall,  Lincolnshire 

1886  *Newbiggen,    John    T.,     Kennedy    &    Co.,    Nurserymen, 
Dumfries 

1894  Nicholson,  W.  D.,  Blaydon-on-Tyne 

1894  fNicholson,  George,  Royal  Gardens,  Kew 

1902  Nicol,  James,  Forester,  Croxteth,  Liverpool 
1899     Nixon,  J.  J.,  Cambo  R.S.O.,  Northumberland 

1903  Nixon,  George,   Estate  Office,  Shawdon,   Glanton  R.S.O., 

Northumberland 
1902  ^Northumberland,   His  Grace  the  Duke  of,  K.G.,  Alnwick 

Castle,  Alnwick 
1899     Oakley,  John  H.,  10  Waterloo    Place,  Pall  Mall,  London, 

S.W. 

1902  Oddie,  S.  Ingleby,  Chess  Side,  Croxley  Green,  Herts. 

1903  Ord,  George,  Causey    Wood,  Marley   Hill,  Newcastle-on- 

Tyne 

1895  Orkney,  W.  C,  Surveyor's  Office,  Montrose  Royal  Asylum 
1893     Ormiston,  James,  Timber  Merchant,  Mickley  Bank,  Stocks- 
field 
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1898     Ormiston,  Walter,  Lee,  Walton  &  Co.,  I'imber  Merchants, 

Langley-on-Tyne 
1900     Pain,  W.  H.,  F.S.I.,  Land  Agent,  Carnarvon   Estate  Office, 

Bingham,  Notts 

1895  Palliser,  James,  Rose  Bank,  Blackhill,  Co.  Durham 

1896  PalUser,  WiUiam,    Blackhill,  Co.  Durham 

1900     Palliser,  R.  S.,  Royd  Mount,  Grove  Road,  Harrogate 
1903    ""Parker,  Thomas,  Estate  Office,  Highclere,  Newbury,  Berks. 
1903     Parsons,    R.    M.    P.,    Land  Agent,   Misterton,    Crewkerne, 

Somerset 
1900     Pearson,  G.,  The  Glen,  Lancaster  Road,  Harrogate 

1893  *PeeI,  Edward  L.,  9  Whitehall  Place,  London,  S.W. 

1902   tPeiffer,    Monsieur,    Inspecteur    des   Eaux   et  Forets,  Com-- 

piegne,  France 
1902     Perkins,    Henry,    c/o    Messrs.     Wood     &    Ingram,    The 

Nurseries,  Huntingdon 
1902     Perkins,  John  Edward,  Nurseryman,  Billing  Road  Nurseries, 

Northampton 
1902     Perkins,   John   Edward,    jun.,    Nurseryman,    Billing   Road 

Nurseries,  Northampton 

1898  Perry,  James,   Assistant    Forester,    Bury,   near    Dulverton, 

Somerset 
1896     Petrie,  David,  Westoe  Hotel,  South  Shields 
1900     Pewson,  Leonard,  80  Cheapsidc,  London,  E.C. 

1899  Philip,  William  W.,  Factor,  Gigha,  Argyleshire,  N.B. 

1902     Pike,  Thomas,  Saltwell  Hall,  Saltvvell   Lane,  Gateshead-on- 

Tyne 
1899     Pitcaithley,  Alex  ,  Forester,  Jeannie  Bank,  Old  Scone,  Perth 
1883  *Plummer,  .Arthur  B.,  Architect,  Prior's  Terrace,  Tynemouth 

1894  Pollard,    J.    C,    Glass    Merchant,  Mowbray    Road,    South 

Shields 

1894  Pollard,  Henry,  72  and  74  Fowler  Street,  South  Shields 

1895  Pope,  Willian),  Gardener,   Highclere,  Newbury 

1896  Pope,  Alfred,   Assistant  Forester,  Longleat,    124   Horning- 

sham,  Warminster,  Wilt.s. 
1902      Popert,  E.  P.,  Superintendent  Forester,  Braceland,  Collford, 

Glous. 
1902     Portal,    Maurice,    Land    Agent,    Estate    Office,    Beaufront 

Castle,  Hexham 
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1895  *Portland,  His  Grace  the  Duke  of,  Welbeck,  Worksop 
1895     Potter,  Professor,  Durham  College  of  Science,  Newcastle- 
on-Tyne 

1900  Price,  Jos.,  Estate  Office,  High  Legh,  Knutsford,  Cheshire 

1899  Pride,  Lieut.-Col.  W.  H.,  5  Lancaster  Avenue,  Sefton  Park, 

Liverpool 

1901  Purvis,  Robert,  Broughton  Road,  South  Shields 

1900  Rafn,    Johannes,   Tree   Seed    Merchant,    Skovfrokontoret, 

Copenhagen — F. 
1895     Ralston,  W.  H.,  Land  Agent,  Streatlam  Castle,  Darlington 

1902  tRecope,  Monsieur,  Administrateur  des  Eaux  et  Forets,  78 

Rue  de  Varenne,  Paris 
1893     Reed,  J.  T.,  Caldwele  Villa,  South  Shields 
1902     Reed,  C.  A.  P.,  Aydon,  Corbridge-on-Tyne 
1902     Reid,  Hugh,  Forester,  Ashton  Court,   Long  Ashton,  near 

Bristol 
1902     Renton,  George,  Estate  Agent,  Grove  Villas,  Queen  Parade, 

Harrogate 

1901  Richardson,  C,  Land  Agent,  13  Barn  Hill,  Stamford 
1901     Richardson,  E.  C,  Land  Agent,  13  Barn  Hill,  Stamford 
1901     Richardson,  C.  E.,  Forester,  Easton  Hall,  Grantham 
1898     Riddle,  William  R.,  Chemist,  Burncroft,  Hexham 

1895  *Ridley,  The  Right  Hon,  Lord  Viscount,  Blagdon,  Cram- 
lington 

1892     Ritson,  Morley,  Timber  Merchant,  Hexham 

1890  Roberts,  Thomas,  Forester,  Park  Gate,  Easeborne,  Mid- 
hurst,  Surrey 

1898  Roberts,  John,  Forester,  The  Livox,  St.  Arvans,  Chep- 
stow 

1895     Robertson,  Thomas,  Woodlawn,  Co.  Galway,  Ireland 

1900  Robertson,  Watson  Askew,  J. P.,  Ladykirk,  Norham 

1 90 1  Robertson,  J.  P.,  Forester,  Chatsworth    Estate,    Edensor, 

Bakewell,  Derbys. 
1888     Robinson,  J.  F,,  Timber  Merchant 
1900     Robinson,  Robert,  Head  Forester,  Angerton,  Morpeth 
1900     Robinson,    Robert,    Forester,    10   Summer    Hill,    Shotley 

Bridge 
1882     Robson,   J.    W.,   Joseph    Robson  &  Son,  The   Nurseries, 

Hexham 
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1902     Robson,    Robert,  42    Northumberland  Street,    Newcastle- 
on-Tyne 

1901  Rodom,  E.  S.,  13  Beamsley  Terrace,  Cardigan  Road,  Leeds 

1892  *Rolle,  The  Hon.  Mark,  Stevenstone,  Torrington 

1902  Rolleston,   Sir  John  F.    L.,   M.P.,   Glen    Parva    Grange, 

Leicester 
1 89 1     Ross,    George,   Joseph    Robson   &    Son,  The    Nurseries, 

Hexham 
1S96     Ross,  A.  J,,  Assistant  Forester,  Skipton    Castle,  Skipton, 

Yorks. 
1902     Rowland,    Bros.,    Timber    Merchants,     Fenny    Stratford, 

Bletchley 

1900  Rowlands,  B,,  Assistant  Forester,  Swinton,  Masham,  York- 

shire 

1893  Rowlandson,  C.,  The  College,  Durham 

1901  Royce,  D.  N.,  Auctioneer,  etc.,  Oakham 

1899     Rudd,   John,   Auctioneer   and    Land    Agent,    Winchester 
Street,  South  Shields 

190 1  Rundle,  Edward  C,  Bedford  Office,  Tavistock 
1895     Rutherford,  J.  A.,  Land  Agent,  Highclere,  Newbury 
1883     Sample,  Thomas,  Land  Agent,  Boti  al  Castle,  Morpeth 
1883  *Sample,  C  H.,  Land  Agent,  Matfen,  Corbridge 

1902  Santer,  William,  Timber  Merchant,  Hawkhurst,  Kent 

1 90 1  Schlich,    Dr.,    Royal   Engineering  College,  Coopers  Hill, 

Englefield  Green 

1903  Schott,  Dr.  Peter  Carl,  Knittelsheim,  Palatinate,  Germany 
1883     Scott,  John,  Land  Agent,  Newton,  Stocksfield. 

1895  Scott,  John  D.,  Estate  Office,  Brushford,  Dulverton 

1893  Scott,  James,  Timber  Merchant,  Hill  Crest,  Ryton 

1898  Scott,  A.,  Forester,  South  wick,  Fareham,  Hants. 

1902  Scott,  John  S.,  Wythenshawe  Estate  Office,  Northenden, 

Cheshire 

1896  Seaton,  A.,  Forester,  Hawarden,  Chester 

1894  Shand,  William,  Nurseryman,  Lancaster 

1897  Shearburn,  H.,  Munstead,  Godalming,  Surrey 

1901     Shearburn,  R.  B.,  The  Hall,  Snaith  R.S.O.,  Yorkshire 

1899  Sheriff,  Stephen,  The  Bungalow,  Westoe,  South  Shieids 
1883     Shipley,  Ralph,  Woodman,  Plunderheath,  Haydon  Bridge- 

on-Tyne 
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1883  Shipley,  Edward,  20  North  Road,  Darh'ngton 

1898     Shortt,    John,     Forester,     Blagdon,     Cramlington,    North- 
umberland 
1 90 1     Short,  George,  Assistant  Forester,  Rose  Cottage,  Ravens- 
worth,  Gateshead 
1898     Simpson,  \V.  A.,  Skipton  Castle,  Skipton,  Yorks. 
1903     Simpson,  Alderman  David,  C.C.,  Four  Ash,  Harrogate 
1885     Slater,  Herbert,  Forester,  Sandon,  Stone,  Staffordshire 
1901      Slater,  Ed.,  Supt.  Elswick  Cemetery,  Newcastle-on-Tyne 

1884  Smith,     David,     Woodman,     Scremerston,     Berwick-upon- 

Tweed 

1887  Smith,  Stephen,  Bailiff,  Blenkinsop,  Haltwhistle 

1888  Smith,  William,  Timber  Merchant,  Gunnerton,  Barrasford 
1892     Smith,     Councillor    W.    R.,    27    Meldon    Terrace,    South 

Shields 
1892     Smith,  J.  M.,  Kensington  Terrace,  South  Shields 

1895  Smith,  John,  Timber  Merchant,  Gunnerton,  Barrasford 

1896  Smith,  J.  O,  Derwentside  Terrace,  South  Shields 

190 1     Smith,  James,   Estate  Bailiff,  Matfen,  Corbridge-on-Tyne 
1903     Smith,  Harry,  Woodside  Cottage,  Scremerston,  Berwick 

1901  *Smith,  Hugh  Lyle,  J.P.,  D.L,  Barrowmore,  Chester 

1892  tSomerville,   Professor,  The   Board  of   Agriculture,   White- 

hall, S.W. 
189 1     Spence,  John,  Timber  Merchant,  Ripon 
1900     Spencer,  Thomas,  Head  Gardener,  Goodrich  Court,  Ross, 

Herefordshire 
189 1     Stewart,  Dr.,  Hexham 

1900  Stewart,  Alexander,  Forester,  Shad  well  Court,  Thetford 

1901  *Stirling,  C,  Gargunnock,  Stirlingshire 

1902  Stock,  W.  F.  K.,  County  Analyst,  Darlington 

1901  Stocks,  Ben,  Architect,  St.  Peter's  Street,  Huddersfield 
1894     Stokes,  Councillor  Henry,  4  Logan  Terrace,  South  Shields 

1903  Stook,  J.   E.    H.,    P.A.S.I.,    M.R.A.C,  Land  Agent    and 

Surveyor,  2  Palace  Yard,  Hereford 

1893  Storie,  W.,  Forester,  Whitway  House,  Newbury,  Berks. 
1898     Storie,  Wm.,  Head  Forester,  Gulworthy,  Tavistock,  Devon 

1902  Storie,    A.    B.,    Forester,  Thorp   Perrow,   Snape,    Bedale, 

Yorks. 

1885  *Straker,  J.  H.,  Howden  Dene,  Corbridge 
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1890  *Straker,  J   C,  The  Leazes,  Hexham 

1900  Straker,  F.,  Angerton,  Morpeth 

1894     Surtees,  R.  G.,  Contractor,  Colwell,  Barrasford 
1894     Swales,  John,  Fowler  Street,  South  Shields 

1 90 1  Swallow,     Edward,    Estate    Agent,     Orton    Estate    Office, 

Peterborough 

1900  Swinburne,  Sir  John,  Capheaton  Hall,  Newcaslle-onTyne 
1898     Swinney,  William,  10  VVentworth  Terrace,  South  Shields 
1893     Symm,  John,  Engineer,  Newton,  Stocksfield 

1902  Tate,  George,  Forester,  Grinkle  Park,  Lofters,  York 
1887     Taylor,  Thomas,  Chipchase  Castle,  Wark-on-Tyne 

1896     Taylor,    J  ,    Head    Forester,    Rainford   Hall,    St.    Helen's, 

Lanes. 
1898     Taylor,  John,  Westoe,  South  Shields 
1898     Taylor,  John,  Lansdowne  House,  South  Shields 

1 90 1  Taylor,  John,  Supt.  St.  Andrew's  Cemetery,  Newcastle-on- 

Tyne 

1902  Taylor,    George,    Assistant    Forester,    Swinton,     Masham, 

Yorkshire 

1903  *Taylor,    W.   F.,   Nurseryman   and   Seed  Merchant,   Lytton 

Nurseries,  Stevenage,  Herts. 
1903     Taylor,   Chas.,   .Assistant    Forester,     Highclere,    Newbury, 

Berkshire 
1903     Taylor,  Jas.,  Forester,  Haindon,  Lincoln 

1902  Temperley,   Nicholas,  J. P.,  4  Carlton  Terrace,  Low  Fell, 

Gateshead 
1898     Theaksion,  Thos.,  J. P.,  Billfield,  Masham,  Yorks. 
1896     Thelwell,  Thomas,  Assistant  Forester,  Cholmondeley  Park, 

near  Malpas,  Cheshire 

1903  Thimbleby,  A.  C,  47   Queen's  Road,  Reading,  Berks. 
1902     Thomas,  J.   H.,  North  Lodge,  Wimpole  Estate,  near  Roy- 

ston,  Cambs. 
1902     Thomson,  John,  West  End  Park,  South  Shields 

1 90 1  Thomson,  Robert,  Assistant  Forester,  Ampton  Park,  Bury 

St.  Edmunds 
1502     Tiiomson,    F.   J.,    Land    Agent,    Baggrow    Brow,    Brayton, 
Carlisle 

1902  Thomson,    Walter,  Castle  Gardens,  Alnwick, 

1892     Thornton,  Councillor,  Thorney  Terrace,  South  Shields 
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1900  Thornton,  George,  Gardener,  Ingleton,  Darlington 

1902  Thomlinson,  Charles,  Land  Agent,  Bellingham 

1903  Timber  Trades  Journal^  The  Editor  of  the,  164  Aldersgate 

Street,  London 
1902     Tindle,  John,  Solicitor,  Westoe,  South  Shields 
1893     Tomlinson,  Wilson,  Forester,  Clumber,  Worksop,  Notts. 

1901  Tomkinson,  James,   M.P.,  J. P.,  Willington    Hall,  Tarfully, 

Cheshire 

1899  Totty,  Harry,  Forester,  Chase  House,  Tidenham,  Chepstow 

1902  Townend,  E.,  Land  Agent,  i  Abbey  Place,  Selby,  Yorkshire 
1902     Towner,   John,   Assistant   Forester,   Maypole  Lane,  Goud- 

hurst,  Kent 
1902     Tremlett,  Walter  W.,  Land  Agent,  Uffington,  Stamford 
1893     Tristram,  Rev.  Canon,  D.D.,  F.R.S.,  The  College,  Durham 
1902     Tully,  Jas.  B.,  Assistant  Forester,  Swinton,  Masham,  Yorks, 

1901  Tuppeney,    William,     Assistant    Forester,    Seacox    Heath 

Lodge,  Hawkhurst,  Kent 

1900  Turnbull,     Andrew,    Assistant     Forester,     Broome    Park, 

Alnwick 
1895     Turner,  Warner,  Land  Agent,  Welbeck 

1902  Twelves,   William,  Foreman  Forester,   Chatsworth    Estate, 

Ashford,  Bakewell 

1901  Vayro,  John,  Assistant   Forester,  Healey,  Masham,  York- 

shire 
1893  *Veitch,  Harry  James,   Nurseryman,   34    Ratcliffe  Gardens, 
South  Kensington,  London,  S.W. 

1902  Wade,  Alderman,  North  Road,  Halifax 

1 90 1  Wainwright,  Ormond,  F.,  Forester,   Belton,  Grantham 

1892  Wakenshaw,  J.    W.,    Runnymede,   Kenton,  iNewcastle-on- 
Tyne 

1890  Walker,  J.  J.,  Timber  Merchant,  Orchard   House,  Hexham 
1897  Walker,  J.  D.,  Solicitor,  21  Pilgrim  Street,  Newcastle 
1892  Walton,  C.  E.,  Accountant,  King  Street,  South  Shields 

1 89 1  Ward,  D.  M. 

1 90 1     Ward,  R.  R.,  Morewell  Farm,  Tavistock 

1892  Wardle,  J.  P.,  Timber  Merchant,  South  Shields 

1 90 1     Waring,  William  A.,  F'arningham  Hill,  Dartford,  Kent 

1903  Warnock,  J.,  Government  Timber  Inspector,  30  Hanover 

Road,  Plumstead,  London 


506 

Date  of 
Election 

1900  Watson,  John   Graves,  it   Chester  Crescent,  Newcastle-on- 

Tyne 

1902  Watson,   Thomas,    Steward,    Model    Farm,    Porter's    Park, 

Shenley,  Herts. 
1896  *Watney,  Daniel,  33  Poultty,  London 

1901  Watney,  Herbert,  M.D.,  Buckhold,  Pangbourne,  Berks. 
1883  *Watt,  James,  Little  &  Ballantyne,  Carlisle 

1895  Watt,  J.  W.,  Little  &  Ballantyne,  Carlisle 

1896  Watt,    Alex.,    Land    Agent,  The  Grove,  Ravenglass,  Carn- 

forth 
1899     Watt,   George   Frederick,  6   Knockhall  Grove,  Greenhithe, 

Kent 
1899     Watt,  Mrs.  Leah  C,  6  Knockhall  Grove,  Greenhithe,  Kent 

1903  Waterer,    F.    Gorner,    The    American     Nursery,    Bagshot, 

Surrey 

1894  Watters,   John,  Forester,  Ridley  Hall,  Bardon  Mill,  Carlisle 

1902  Weigall,  A.  G.,  Land  Agent,  Hardingstone,  Northami)ton 

1903  Weir,  Alex.,  Assistant  Forester,  Chatsvvorth   Estate,  Pilsley, 

Bakevvell,  Derbys. 
1 901      Well?,    Ed.    S.,    Assistant  Forester,    Flimwell,   near  Hawk- 
hurst,  Kent 

1 90 1  Wells,  Hugh,  Assistant  Forester,  Flimwell,  near  Hawkhurst, 

Kent 
1890     Weiton,   William,  Land  Agent 

1902  Went,  Robert  T.,  Forester,  Bute   Workshops,  Blackmeir, 

Cardiff 

1903  Wheeler,  H.  J.,  Nurseryman,  Warminster 

1898  Wheler,  E.  G.,  Swansfield  House,  Alnwick 

1893  Whitaker,  John,  Forester,  Abbeystead,  Lancaster 
1902  Whitcombe,  George  E.,  Park  Farm,  Woburn,  Beds. 
1890  White,  William,  Forester,  Claphara,  Alpington,  Exeter 

1899  White,  Joseph,  House  and   Land   Agent,  58  King  Street, 

South  Shields 
1901      White,  John,  Forester  and  Bayliff,  Appleby  Hall,  Doncaster 
1 90 1     White,   Lieut. -Col.    F.    A.,  Land    Agent,   Burghley   Estate 

Office,  Stamford 
1901     Whitmore,  T.  G.,  Timber  Merchant,  Bury  St.  Edmunds 

1895  Whiitingham,  W.,  Estate  Office,  Sledmere,  York 

1894  Wilcox,  Albert,  Forester,  Linley,  Brosley,  Salop 
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1892  Wilkinson,  W.,  Assistant  Forester 

1902     Wilkinson,  Fred,  Nidd   Valley  Saw    Mills,    Dacre   Banks, 

via  Leeds 
1 90 1     Willians,  Jas.  H.,  Assistant  Forester,  Staindrop,  Darlington 

1886  fWilson,  Sir  Jacob,  Chillingham  Barns,  Belford 
1886     Wilson,  John,  Tiie  Leazes  Park,  Newcastle-on-Tyne 
1894     Wilson,  Henry,  Architect,  Hexham 

1901  Wilson,  John,  Harton,  South  Shields 

1902  Wilson,   Joseph,    Timber    Merchant,    Pelaw  Grange    Saw 

Mills,  Birtley  R.S.O.,  Co.   Durham 
1902      Wilton,  J.  P.,  University  College  of  Wales,  Aberystwyth 
1902     Winch,  W.  F.,  Land  Agent,  Cranbrook,  Kent 

1897  Winder,  James,  Gardener,  Hovvden  Dene,  Corbridge 

1899  Winter,  Thomas  Scott,    Builder  and  Surveyor,   Mile  End 

Road,  South  Shields 

1898  Wiseman,  Edward,  Nurseryman,  Elgin 

1894  *Wood,  A.  F.  N.,  Belswardyne  Hall,  Shrewsbury 
1898     Wood,  George,  Brandon,  Suffolk 

1900  Wood,  John,  Estate  Office,  Brandsby,  Easingwold 

1901  Wood,   Leslies.,  F.S.L,  College  View,  East  Grimstead 

1902  Wood,  H.  C,  P.A.S.L,  Land  Agent,  Chester's  Estate  Office, 

Humshaugh   R.S.O.,  Northumberland 

1902  Wood,  Waid  A. 

1903  Wood,  H.  J.,  Cabinet  Manufacturer,  South  Shields 

1903     Woodruffe- Peacock,    Rev.    E.    Adrian,    Cadney    Vicarage, 

Brigg 
1902     Wright,  A.  Ireland,  Carlton  House,  Newcastle-on-Tyne 
1902     Wylam,  Ralph  J.,  Assistant  Estate  Sawyer,  Chester  Lodge, 

Lambton  Park,  via  Chester-le-Street 

1893  Young,   T.    J.,   South  Eastern  Agricultural  College,  Wye, 

near  Ashford,  Kent 
1896     Young,  Harry  J.,  32  Esplanade,  Whitley  Bay 
1896     Young,  Dr.,  Whitley  Bay 
1902     Young,  Henry  B.,  Blanking  Estate  Office,  Metheringham, 

Lincoln 
1902     Young,    F.     E.,    Land    Agent,    Londesborough,     Market 

Weighton,  Yorks. 
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Patrons. 

The  Right  Hon.  the  Earl  of  Durham,  Lambton  Castle,  Durham 
The  Right  Hon.  the  Earl  of  Carlisle,  Naworth  Castle,  Brampton 
The  Right  Hon.  Lord  Avebury,  High  Elms,  Hayes,  Kent 
Thomas  Taylor,  Esq.,  Chipchase  Castle,  North  Tyne 
The  Right  Hon.  the  Earl  of  Crewe,  Crewe  Hall,  Crewe,  Cheshire 
The  Right  Hon.  Lord  Masham,  Swinton,  Mashani 
Sir  Jacob  Wilson,   Chillingham  Barns,  Belford 
John  Maughan,  Esq.,  P.A.S.I.,  Jervaulx,  Middleham 
F.  W.  Beadon,  Esq.,  Longley  Hail,  Huddersfield 
Mr.  Coroner  Graham,  Findon  Cottage,  Sacriston,  Durham 
Dr.  Somerville,  The  Board  of  Agriculture,  Whitehall,  S.W.  .. 

i 


President. 

George  Marshall,  Esq.,  Frimstone,  Liphook,  Hants 

Vice=Presidents. 

W.  D   Cruddas,  Haughton  Castle,  Northumberland 

Bernard  Cowan,  F.R. H.S.,  South  Shields 

Joseph  S.  Gray,  Mill  View,  Holgate,  York 

Professor  Fisher,  Cooper's  Hill 

W.  B.  Havelock,  The  Nurseries,  Brocklesby 

J.  H.  Straker,  Howden  Dene,  Corbridge 

C.  G.  Grey,  Ballycourcy,  Enniscorthy 

A.  T.  Gillanders,  Alnwick  Castle,  Alnwick 

John  Scott,  Newton,  Stocksfield 

William  Milne,  Hexham 

J.  W.  Robson,  Hexham 

William  Forbes,  Swinton,  Masham 

M.  Daubree,  Directeur  des  iCaux  et  Forcts,  Paris.     (Honorary)^ 
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riembers  of  Council. 

Edward  Shipley,  20  North  Road,  Darlington 

W.  A.   Herd,  Nurseryman,  Penrith 

John  R.  Brown,  Oldfield  Nurseries,  Altrincham 

John  Luke,  Greenshaw,  Hexham 

Geo.  Bolam,  Land  Agent,  Berwick 

Wm.  Elder,  Cholmondeley,  near  Mai  pas 

Chas.  Hankins,  Wordwell,  Culford,   Bury  St.  Edmunds 

Geo.  Ross,  The  Nurseries,  Hexham 

T.  Bewick,  Raby  Estate  Ofifiee,  Staindrop,  Darlington 

John  Wilson,  Leazes  Park,  Newcastle 

Principal  J.  Smith  Hill,  B.A.,  Agricultural  College,  Aspatria 

D.  C.  Legard,  Heighington,  Lincoln 

W.  A.  Forster,  Belgrave  Lodge,  Pulford,  Wrexham 

Thomas  Roberts,  Easebourne,  Midhurst 

George  Gallie,  Sledmere,  York 

George  Cooper,  Gateshead 

A.  C.  Forbes,  Longleat,  Warminster 

J.  P.  Robertson,  Chatsworth,  Derbys. 

H.  J.  Elwes,  Cheltenham 

Sir  Hugh  Becvor,  Bart.,  Croxley  Green 

A.  J.  Forrest,  Thorney,  Peterborough 


Secretary  and  Treasurer. 

John  Davidson,  Estate  Ofifiee,  Haydon  Bridge,  Northumberland 

Assistant  Secretary. 

Edward  Davidson,  Estate  Office,  Haydon  Bridge,  Northumberland 

Auditors. 

Bernard  Cowan,  Westoe,  South  Shields 
Alderman  Clough,  Gateshead 
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Local  SecrL      vies. 

W.  B.  Havelock,   Brocklesby,  Linct       hire 

William  Forbes,  Swinton,  Masham 

Bernard  Cowan,  Westoe,  South  St     ids 

William  Fleming,  Tudhoe,  Durha 

James  Barrie,  Torrington,  North  •        -n 

Francis  Mitchell,  Woburn,  Bedfor 

Edward  Shipley,  20  North  Road,  ngton 

Joseph  D.  Coxon,  Barrasford 

Frank  Hull,  Lillieshall,  Newport 

W.  A.  Forster,  Belgrave  Lodge,  P    '-Md 

W.  Tomlinson,  Clumber,  Worksop 

A.  J.  Forrest,  Thorney 

William  Elder,  Cholmondeley,  near  Malpas 

Thomas  Roberts,  Swanton  Novers 

Edward  Davidson,  Estate  Office,  Haydon  Bridge 

Robert  Coupar,  Ashford,  Co.  Galway 

\V.  Storie,  Highclere,  Newbury 

John  Mitchell,  Strid  Cottage,  Bolton  Abbey 

Charles  Hankins,  Bury  St.  Edmunds 

John  R.  Brown,  Altrincham 

D.  A.  Glen,  Bedgebury  Park,  Goudhurst 

A.  T.  Gillanders,  Alnwick  Castle,  Alnwick 

George  Clark,  Dovenby  Hall,  Cockermouth 

Thomas  Lewis,  Fair  Oak  House,  Roath  Park,  Cardift" 

Capt.  Davidson,  Harrogate 

D.  C.  Legard,  Lincoln 

Judges. 

Professor  Fisher,  Englefield  Green 
John  Maughan,  P.A.S.I.,  Jervaulx 
Joseph  S.  Gray,  Holgate,  York 


i 

I 


Forestry  Examiners. 

Professor  Fisher,  Coo|)ers  Hill 

William  Forbes,  Swinton,  Masham 

W.  B.  Havelock,  Brocklesby  _ 
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